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THE COMING TOTAL SOLAR ECLIPSE! 
II. 
N my former article I referred to the possible employ- 
ment of slitless spectroscopes during the coming 
eclipse, the prism being replaced by a grating in some 
cases. It will be convenient here to give the results 
arrived at by the Siam Expedition with an instrument 
of this description, which, for shortness, was called a 
prismatic camera. 

The plates secured present at first sight a very puzzling 
appearance; they are unlike anything ever obtained 
before, and a good deal of thought had to be spent upon 
them before all the knowledge they were afterwards found 
capable of furnishing to us was properly appreciated. 
One of the plates was exposed for one minute at the 
commencement of totality, the other for two minutes at 
theend. The differences between them are those due to 
the phases of the eclipse. In the first, two strong protuber- 
ances close together are photographed ; these are partially 
covered up in the second, while another series is revealed 
on the following limb in consequence of the motion of the 
moon over the sun. 

Now in both the photographs—that exposed for one 

minute and that exposed for two—the strongest of the 
prominences are repeated three times, that is to say, three 
spectral images of them are visible, each of these images 
being produced by light of different wave-lengths which 
the prominences emitted. 
-. The question is what are these particular wave-lengths 
thus rendered visible? Unfortunately no photograph was 
taken of the cusps either before or after totality; a scale 
therefore was out of the question; and when the task 
of assigning wave-lengths to these spectral images fell 
upon Dr. Schuster and myself, while we were preparing 
the Report which was sent in to the Royal Society last 
year, the difficulties we encountered were very consider- 
able. 

Everybody I think will consider that we were justified 
in expecting the lines of hydrogen to be represented in 
such a photograph. Now the photographic hydrogen 
lines are those at F, near G and at 4, and the silver salts 
usually employed are such that the action is most intense 
near G, less intense near /, and least at F ; the running 
down from G to F being rapid, and that from G to 4 
much more gradual, so that while at one end F may be 
said to be the limit of photographic activity, at the other 
it is continued long past %. We were therefore justified 
in assuming as the preliminary hypothesis, that the image 
of least refrangibility was produced by the F light of 
hydrogen, the more so as the continuous spectrum also 
photographed—which continuous spectrum, as we had 
independent means of determining, came from the base 
of the corona—gave us also an idea of the part of the 
spectrum in which each image was located. 

Taking then F as a starting point and assuming the 
next line to be the one near G, we had a quite satis- 
factory method of checking the assumption, by com- 
paring the real distance between the images with the 
calculated one. 

t Continued from p. 483. 
VoL. xvi1.—No. 443 


A goniometer was therefore brought into requisition, 
and the angular distance between F and the line near 
G carefully measured in order to determine the dispersion 
of the prism actually employed. This dispersion was one 
which should bring the images about as far apart as they 
were actually found to be; this therefore was so far in 
favour of our assumption, that is to say, it did look as if 
we had got hold, on the photographs, of images of the 
prominences built up by the F and G light of hydrogen. 

It was next the turn of the third line, the one at 4. Cn 
the assumption already made, it was easy to determine 
the distance from the G image, at which the one repre- 
senting / should lie. In this place, however, we found 
no image whatever of any of the prominences. 

Now this was a very extraordinary result, and there was 
only one way, so faras we could then see, of accounting for 
it. Dr. Frankland and myself, nearly ten years ago now, 
produced evidence which seemed to indicate that this line 
of hydrogen was only produced by a very high temperature. 
This being so, then, we should have to conclude that the 
prominences were of a relatively low temperature; this, 
however, I ara far from saying, and here there is un- 
doubted work of the greatest value to be done at the next 
eclipse, and I for one feel certain that our American 
cousins will do it. 


I have not, however, yet referred to the strongest image 
of all shown in the photographs. This lies a little further 
from the central one than does the first on the other side 
of it. Cn the assumption before stated its wave-length 
lies somewhere near 3957. This number, of course, is only 
an approximate one, but the region occupied by the line 
was obviously so near the boundary of the visible spectrum, 
that along series of experiments, in which we called in the 
aid of photography and fluorescence, was made in order to 
determine whether an unrecorded hydrogen line existed in 
that region. AllI can say is that the point may be said to 
be yet undetermined. It is quite true that in several vacuum 
tubes which Dr. Schuster and myself employed, a strong 
line more refrangible than H was seen, but then these 
same tubes unfortunately showed us lines in the visible 
spectrum, which beyond all doubt did not belong to 
hydrogen. The elimination of impurities is such a delicate 
matter, and one requiring such a large expenditure of 
time, that our report was sent in leaving this point sud 
judice. We tried hydrogen at atmospheric pressure in 
order to get such a predominance of the hydrogen vibra- 
tions as to mask the impurities, but this did not serve 
us, for the continuous spectrum was so bright in the 
violet and ultra-violet as to render observations of lines 
next to impossible. Owing to many reasons, Dr. Schuster’s 
absence from London being one of them, we have not 
been able to renew the search. 

The near coincidence of this spectral image with 
the H-line leads us to ask the question whether Young’s 
beautiful work in his mountain observatory might 
not help us on this point. Young found the calcium 
lines always reversed in the penumbra and near every 
large spot. This important statement shows us that 
calcium is one of the metallic vapours which is most 
frequently ejected from below into the prominences ; it 
is possible, therefore, that the prominences, the spectral 
images of which were photographed, may have been due 
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to an eruption of calcium. This, of course, is only a 
suggestion, but the fact that it is a suggestion merely 
shows how important it is that this point should engage 
attention next July. If the prominences are then con- 
stituted as they were in ’75, this violet line will doubtless 
turn up again, and that is why I have been most anxious 
to point out not only the conclusions to which we have 
been led, but the extreme difficulty of arriving at any 
conclusion whatever, unless by one method or another 
we have an absolute comparison of the spectrum of the 
prominences with that of the sun itself. 


I have before referred to the fact of the registration 
on the plates of a continuous spectrum. If we were to 
suppose the whole light of the corona to be due to 1474 
light, for instance, we should expect to get just as definite 
an image of the corona in the prismatic camera as in an 
ordinary one. And if everything outside the moon gave 
us nothing but a line spectrum, the moon’s limb would 
have a perfectly defined edge. Now as a matter of fact, 
only one such edge is seen in the photographs. We have 
only one complete ring with a thoroughly defined hard 
outline, such as that to which reference has been made. 
This hard ring corresponds to the second spectral image of 
the prominences, and is a continuation of it. Supposing 
we were right about the prominences, the ring would be 
due to the high temperature % line of hydrogen (supposing 
us wrong it might be a companion line to 1474); as the 
observations of Respighi, Janssen, and others, in the 
Indian eclipse of ’71 endorsed the American observations 
of 69 that the hydrogen lines are the strongest in the 
photographic parts of the corona, we may very possibly 
be really dealing with hydrogen. 

Now the edge of the corona, or the upper part of it 
considering it’as the sun’s atmosphere, as seen on our 
photographs, is precisely such as would be given by 
homogeneous light; that is, there is a distinct image, 
and there is one image and not three or any other 
number. Have we any means of determining the 
wave-length of the light by which this image has 
been produced? Let me give an idea of one method 
which we employed:—A circle of the same size as 
the image of the moon on a photographic enlargement of 
the original negative was cut in paper and placed over 
the enlargement until the corona was symmetrical round 
it, as we know it to have been symmetrical round the 
moon’s body, or nearly so, at that phase of the eclipse. 

We found as a considerable endorsement of the assump- 
tion which we made regarding the hydrogenic origin of 
the chromospheric images, that the paper circle in this 
position had its circumference coincident with the hard 
ring to which I have referred as being a continuation of 
the middle spectral image of the prominences. Next, 
one of the ordinary photographs of the corona was en- 
larged to the same size as that of the one produced in the 
prismatic camera. When these were superposed so that 
the outlines of both coincided as much as possible, it was 
again found that the edge of the moon lay along the ring. 


Now then for the continuous spectrum. The general 
woolliness of the photographs which at first sight gives rise 
to the idea that they were out of focus, and that there is 
nothing to be got out of them, is of course only in one 
direction, that at right angles to the edge of the prism 


employed. There is a well-defined structure running 
parallel to this direction, which of course is the line of 
dispersion; this structure is doubtless due to irregularities 
in the corona, drawn out by the prism into bands; it js 
easy to determine the limits of this continuous spectrum. 

Examining the centre of the photographs we find that 
on one side the structure stops short at F, on the other it 
extends to a considerable distance beyond the prominence 
image in the ultra-violet, spaces of light being visible 
beyond 3530. 

From these data we concluded that the continuous 
spectrum-giving region extends at least to a distance of 
3’ of arc from the sun’s limb. This continuous spectrum 
is well shown on photographs taken at the beginning and 
end of the eclipse. One of the plates of the prismatic 
camera was exposed, until the signal for the end of 
totality was given. Dr. Schuster states that all the 
observers agreed that the signal was given rather too 
late, and the fog on the plate indicates an intense illu- 
mination ; nevertheless, the edge of the sun is not drawn 
out into a continuous band but rather into three distinct 
bands. It is probable, therefore, that when the plate was 
exposed, only the lower part of the chromosphere had 
appeared, and that it gave out light of such intensity that 
everybody imagined that the sun itself had come out of 
eclipse. I observed this myself in 1871, and a very 
striking fact it is. 

So much then for the results obtained by the prismatic 
camera in’75. When the report is issued—and its issue 
cannot be much longer delayed—it will be seen that the 
hasty sketch I have now given can be followed in greater 
detail. 

One of the most remarkable points about the expe- 
dition to Siam was the failure to obtain even spectra of 
the sun with the ordinary telespectroscopic cameras 
employed. No doubt the unforeseen delays which left 
very little time for the adjustment of instruments, have a 
great deal to answer for. I have little doubt that if the 
attempt is made next July, when any quantity of -skilled 
help will be at hand, and any amount of rehearsal will 
be possible, that a full measure of success will be 
obtained, at all events for the most photographic part 
of the spectrum. An ordinary photograph of the corona 
was obtained by Dr. Schuster in two seconds; and my 
experience with photographic spectra enables me to say 
that this photograph was taken by means of an almost 
monochromatic light—that near G. Now as the coming 
eclipse will enable an exposure of almost 100 times 
longer than this to be employed, I do not think that 
the undoubted feebleness of the object need be feared. 
Besides, this method would enable us to pick up the 
light of those lower reaches of the chromosphere which, 
as has been already stated, are of such extreme bril- 
liancy as to have been mistaken, on many occasions, for 
the sun itself. 


Up to the present time no attempt has been made to 
obtain a photographic record of the polarisation of the 
corona. The difference of colours indicating radial polari- 
sation observed by me when I used the biquartz in 1871, 
certainly have left the impression on my mind that it 
would be quite easy to obtain a permanent record of 
them. This would be a very valuable result, and one 
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which would set at rest a question which, though I con- 
sider it settled in my own mind, is yet, I believe, held to 
be still doubtful by many interested in these matters. 

In what I have written I have touched only upon 
obvious work suggested by the previous observations. I 
have little doubt that the preparations of the skilled 
astronomers of the United States include many surprises 
and daring attempts among the solid work which we are 
quite certain of. 

All here wish them the extremest measure of success, 
which I am sure their efforts will do more than command, 

J. NORMAN LOCKYER 


ATLANTIC SHELLS 


Testacea Atlantica; or, the Land and Freshwater Shells 
of the Azores, Madeiras, Salvages, Canaries, Cape 
Verdes, and Saint Helena. By T. Vernon Wollaston, 
M.A., F.L.S. Royal 8vo, pp. 588. (London: L. Reeve 
and Co., 1878.) 

i is with a saddened feeling we take up our pen to 

notice this valuable contribution to malacology; for 
ere its pages had left the hands of the binder, its talented 
author had passed “ into the shadowy land.”’ 

The name of Wollaston is connected ancestrally with 
more than one department of science, and the author of 
the present work has well maintained the honourable 
reputation of Dr. Wollaston, the discoverer of palladium 
and rhodium, and the founder of the Wollaston Medal 
and Award. 

Compelled in 1847 to visit Madeira on account 
of his health, he commenced to collect the land- 
shells of the various outlying islands and rocks of the 
Madeiran Group; and although (as he tells us) insects, 
rather than mollusca, formed at that time the main object 
of his researches, he was able to add a considerable 
number of unmistakably new species to the careful and 
elaborate catalogue which had previously been compiled 
by his friend and companion, the late Rev. R. T. Lowe, 
then chaplain at Funchal, Madeira, and to whom the 
present work is dedicated. 

So interested did he become in the insects and land 
snails of Madeira, that, although no longer compelled to 
submit to exile on account of his health, yet he returned 
again and again to Madeira and spent many weeks under 
canvas high up among the mountains collecting. 

In 1858 he visited the Canaries in the yacht of his 
friend, Mr. John Gray, and again in 1859. On both 
these expeditions he was accompanied by Mr. Lowe. 
He was thus enabled thoroughly to explore the numerous 
and widely-scattered islands of the Canarian group under 
the most fortunate circumstances for collecting. 

Under the same happy auspices he visited the Cape 
Verdes in 1866, Mr. Lowe again being his companion. 
In 1875 Mr. Wollaston sailed for St. Helena with Mr. 
Gray, where he spent six months in investigating the 
natural history of that remote little oceanic rock, being 
on this occasion accompanied by Mrs, Wollaston ; the 
Rev. R. T. Lowe, his friend of many past years, having 
lost his life in 1874 on his outward voyage to Madeira. 

Mr. Wollaston has felt it desirable to place these facts 
on record, in order to show that the several islands and 
archipelagos treated of in the volume before us—with the 


exception of the Azores—had all been visited personally 
by himself. 

Although this book contains descriptions of no fewer 
than 558 species and varieties of land and freshwater 
mollusca, the author does not claim for it the position of 
a monograph, but rather a critical enumeration of all the 
forms hitherto recorded, with special reference to habitat 
in the several Atlantic archipelagos. 

Out of the large number of species and varieties 
described in this work, there are only twenty-nine which 
are claimed by the author as actual novelties ; sixteen of 
these are from the Canaries, nine from Madeira, two 
from St. Helena, one from the Salvages, and one from 
the Cape Verdes. Mr. Wollaston would have conferred 
a still greater service on his fellow-workers had he given 
short diagnostic characters of all the species enumerated. 
This would greatly have facilitated the identification of 
the various forms and saved the student much time and 
avoided the necessity of referring in many instances to 
other works. It is also much to be regretted that refer- 
ences are not given to the excellent published figures of 
most of the species which are to be found in Reeve’'s 
“‘Conchologia Iconica’’ and the second edition of 
Martini and Chemnitz’s ‘‘ Conchylien Cabinet’’ by 
Kiister. Well-drawn and correctly-coloured figures are 
almost indispensable for the accurate determination of 
land-shells where form and colour are dominant charac- 
ters. It is easy to see and identify the form, when care- 
fully delineated, but almost an impossibility to convey it 
to the mind in words. 

Mr. Wollaston has shown throughout the strongest 
preference for the limitation of species—at times be- 
coming extremely hypercritical—and in some instances 
he seems to be altogether in doubt as to what constitutes 
specific rank. For example, under Helix dicarinata 
(vide p. 161), he states that he is far from certain that it 
is more than a phasis of A. echinulata,; yet a few lines 
below he observes that he has never found a single 
example among thousands which could be strictly 
regarded as intermediate. 

Again (p. 209) Pupa fanalensis, ,“‘this may be only a 
depauperated state of the var. 8. anconostoma of the 
Pupa umbilicata, which the latter has gradually assumed 
through having found its way into the higher regions, 
nevertheless I believe it to be truly distinct.’’ 

It is strange to find a man with Wollaston’s admitted 
talents and vast opportunities for observation struggling 
hard against the accumulated evidence of more than 
thirty years, and clinging tenaciously to the last to the 
doctrine of the immutability of species. Thus in his 
Summary (p. 561), when commenting on the difficulties 
which arise in defining what isa ‘‘ species’? and what a 
“‘yariety,’’ he adds, “these remarks are by no means 
intended to insinuate that the lines of demarcation 
between species, when correctly interpreted, are ever, in 
my opinion, vead/y confused or doubtful, the exact oppo- 
site having always been my firm belief,”’ 

Eliminating what Wollaston calls “the European or 
more distinctly Mediterranean forms’’ from the cata- 
logue, so that only “the Atlantic element’’ remains, 
‘the actual species which range beyond the limits of a 
single archipelago are marvellously few—about four or 
five being common to the Madeiras and Azores, about 
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five or six to the Madeiras and Canaries, and about one 
to the Canaries and Cape Verdes; whilst between the 
Azores and Canaries there are only about five, and be- 
tween the Madeiras and Cape Verdes about one. Moreover 
there are strong reasons for suspecting that some even 
of these (perhaps, indeed, most of them) may have been 
accidentally transported amongst the islands, through 
indirect human agencies, at a comparatively recent date ; 
so that we are driven to conclude that, so far as the 
absolute sfecies are concerned, of which their aboriginal 
faunas are respectively made up, the groups are practi- 
cally almost independent of each other. And yet, in 
spite of this, I have had occasion to insist more than once 
upon the many characteristic ¢yfes which, under the 
aspect of totally different but nevertheless allied species, 
permeate /o a greater or less extent the entire ‘ province,’ 
giving to it an amount of wzty, through its several com- 
ponent parts, which it is scarcely possible not to recog- 
nise.”’ (P. 563.) 

The “ Atlantis hypothesis’’ was clearly present to 
Wollaston when he wrote :— 


“‘There may doubtless be many explanations, perhaps 
equally plausible, of these phenomena, but I musi con- 
fess that none commends itself so thoroughly to my mind 
as the possible breaking up of a land which was once 
more or less continuous, and which had been inter- 
colonised along ridges and tracts (now lost beneath the 
ocean) which brought into comparatively intimate con- 
nection many of its parts, even whilst others, though 
topographically near at hand, were separated by channels 
which served practically to keep them very decidedly 
asunder. It is on some such principle as this that I 
would account for the Canaries appearing to be not only 
as widely removed from Madeiras as perhaps even the 
Cape Verdes are, but (whilst further to the south) Zo Zos- 
sess a fauna of which the ‘ Mediterranean’ element ts 
much more traceable. This latter circumstance, which is 
shadowed forth lixewise by the Coleopterous statistics, is 
by no means a fanciful one, whole groups which are indi- 
cative (more or less) of Mediterranean countries, but 
which have no single representative elsewhere in these 
Sub-African archipelagos, being quite at home at the 
Canaries.”’ (P. 565. 

An evolutionary phase of mind must have prevailed 
with Wollaston when he penned the following sen- 
tence :— 


“Tt is quite clear that the depression of certain tracts, 
and the upheaval of others, would produce an amount of 
disturbance in the fauna which could not fail to show 
itself zz some one way or other which would afterwards 
become more or less decipherable; and I cannot con- 
ceive much difficulty in picturing the kind of change 
which might be brought about by the isolation of a 
cluster of individuals on a small rock, destined hence- 
forth to become the habitat of a race which would, we 
may feel well nigh certain, rapidly mature for itself some 
slight distinguishing marx.”’ (P. 566.) 


But he quickly returns to his former state, and 
adds :— 


~ “Considering how unmistakable the evidence is for 
the variability (in this particular sense) of many of the 
Atlantic types—a ‘variability’ so decided that a slightly 
different phasis has been assumed in certain of the 
Archipelagos, for nearly every separate island and iso- 
lated rock, it may sound, perhaps, somewhat paradoxical 
to speak, nevertheless, of their apparent freedom from 
further change; and yet if there is one fact more dis- 


tinctly shadowed forth than another it is, without doubt, 
their present stability.’ (P. 566.) 


Further on he continues :— 


“ After the most rigid and conscientious inquiry, I am 
bound to add that the ‘developments,’ so called, which 
might well be supposed to have been slowly elaborated, 
are (if any) simply znappreciable.’ (P. 567). 

However widely we may disagree with Mr. Wollaston’s 
conclusions on the gue@estio vexata of species and va- 
rieties, his critical remarks are of great importance from 
the large series of specimens examined by him, and the 
fact that the types themselves were, in many cases, in 
his possession. 

In an admirable lecture “On Insular Floras,’’ by Sir 
Joseph Hooker, delivered before the British Association 
at Nottingham in 1868, he described the Madeiran flora 
as composed of two elements, the one clearly allied to 
that of the shores of the Mediterranean, the other totally 
different, and allied to none other but what is found in 
the Canaries and Azores, which he designated “the 
Atlantic Element.”’ 

’ That Sir Joseph Hooker’s researches on the flora and 
Wollaston’s observations on the insect and molluscan 
fauna of these Atlantic islands should bring out precisely 
similar results, will seem the less surprising when we 
remember the direct connection and interdependence 
existing between plants and insects, the latter acting as 
the great fertilising agents to the former; whilst the 
dependence of land snails upon plants is equally manifest. 

All the difficulties raised by Wollaston as to the rare, 
peculiar, and isolated forms described by him were met 
and answered by Sir Joseph Hooker ten years ago. 
Assuming these minute islands to be relics of an older 
and once larger land-area which had been gradually 
reduced by subsidence, he pointed out that such a 
change, by contracting the area would intensify the 
struggle for existence. He showed that they were not 
new forms lixely to increase and multiply, but rather old 
forms dying out. Also that in this exterminating process 
man was even a more destructive agent than the sub- 
sidences of land. For instance Madeira when discovered 
was so densely wooded that the settlers set fire to the 
forest and the fire raged for seven years, no doubt exter- 
minating many species and reducing the number of 
others proportionately. 

In Porto Santo rabbits had proved even more destruc- 
tive than man; whilst in St. Helena, the introduction of 
goats in 1513, had almost exterminated the forests and 
the subsequent replanting of the island with exotic plants 
prevents the remaining indigenous vegetation from 
resuming its sway. 

Whatever be the extent of area which we reclaim from 
ocean for our ancient ‘Atlantis,’ it is evident that 
formerly intercommunication existed between the Azores, 
Madeira, the Canaries, the Cape Verdes, and Southern 
Europe in Miocene times, for Prof. O. Heer considers 
some of the Hedices of Porto Santo to agree with those 
of the Swiss molasse. 

The poet’s dream may therefore well be realised by the 
geologist :— 

‘* Which tells, great pictured Continent, of thee 
O blest ATLANTIS! can the legend be 
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Built on wild fancies which thy name surround ? 
Or doth the story of thy classic ground 

With the stern facts of Nature’s face agree? 
What if no tongue may tell !—thy halo fair 

Still lingers round the isles which slumber there.” 


(‘* Lyra Devoniensis,” p. 135). 


LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Nether can he undertake to return, 
or to correspond with the writers of, rejected manuscripts, 
No notice tis taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters as 
short as possible, The pressure on his space is so great that it 
is impossible otherwise to ensure the appearance even of com- 
munications containing interesting and novel facts.] 


Indian Rainfall 


As Dr. Hunter has been good enough to mention my name in 
his letter to NATURE (vol. xvii. p. 59) in connection with a 
comparison of the rainfall of Northern India and the sun-spot 
period, I may, I trust, be allowed to express my opinion regard- 
ing the validity of some of the conclusions he draws therefrom. 
In the first place I would remark that Dr. Hunter’s idea of the 
winter rainfall of Northern India being due to the immediate 
rebound of the summer monsoon from the Himalayan barrier is 
at variance with facts in the meteorology of the country. The 
rebound ought to take place directly the monsoon vapour-current 
impinges upon the Himalaya, z.¢., in the summer. In fact, it is 
by a succession of oblique rebounds from this impassable barrier 
that the monsoon is gradually reflected towards the N.W.P. and 
the Punjab. 

The winter rains, on the contrary, have nothing to do with the 
monsoon, being, as is well known, due to a branch of the anti- 
trade, which, descending in the Punjab, is deflected by the 
Himalayas towards Behar and Bengal, occasionally reaching 
Calcutta, lat. 22° 35’ N. 

Now between the rains of the summer monsoon and those of 
the anti-trade (or anti-monsoon as it is occasionally called), there 
isa well-marked interval of bright, clear, settled weather for 
two or three months throughout Northern India. After this 
interval the skies again become clouded, and about Christ- 
mas, or shortly after, the gentle but soaking rain of the cold 
weather sets in, and is repeated at intervals up to the end 
of March, It is evident, therefore, that the two currents, 
monsoon, and anti-trade, are totally unconnected with each 
other; and hence arises the desirability, especially in a ques- 
tion like the present, in which its secular variations are being 
discussed, of completely separating the rain of the former from 
that of the latter vapour current. I cannot but think that it is 
his omission to allow for these vapour currents that has led 
Dr. Hunter to offer such an erroneous explanation of the re- 
sults obtained. According to him, copious precipitation 
should take place in the interval (October to December) between 
the two seasonal falls, during which clear weather is invariably 
present. It may be added that the period (December to April) 
which I took to comprise the winter fall, commenced after this 
interval, 

The real explanation of the direct variation of the summer, 
and the inverse variation of the winter rainfall of North India, 
with the sun-spot period, is the hypothesis which first led to its 
— coincidently and independently, by Mr. Hill and 
myself, 

To enter upon a complete exposition of this hypothesis would 
occupy too much of your valuable space, but as it has been found 
to explain most of the anomalies which have hitherto proved such 
powerful obstacles (especially in extra-tropical regions) to the 
universal extension of the theory of sun-spot influence (I use the 
term advisedly) on the different elements of terrestrial meteoro- 
logy, I will here briefly indicate its general outlines for the 
benefit of other workers in the same field of investigation. 

The hypothesis, to start with, assumes the solar radiation to 
vary inversely with the sun-spot frequency. 

_ It then takes account of the probable effects of such a varia- 
tion upon the vapour-bearing currents throughout the globe with 
Tespect to velocity, direction, season, and latitude. According 
as trade, anti-trade, monsoon, or anti-monsoon, prevail (1) at 
different places at the same season, (2) at the same place at dif- 
ferent seasons, so will specifically distinct effects arise both from 


the amount of vapour brought and its conditions of precipita- 
tion, to determine which, not only the general conditions intro- 
duced by latitude and season, but the local and peculiar 
meteorological functions of the region must be carefully studied. 

Now as the principal effect of a secular change in solar 
radiated heat must be to cause a similar direct secular change in 
the normal convection currents of the atmosphere, we may 
expect the tropical trade-wind and monsoon regions to furnish 
us with some evidence, whether direct or indirect, in favour of 
the above hypothesis, 

Little direct evidence has at present been adduced besides that 
given by Mr. Hill from a comparison of wind velocity in the 
N.W.P. (NATURE, vol. xvii. p. 505). A good deal of indirect 
evidence, however, is furnished in the monsoon regions by the 
occurrence of abnormal droughts and floods in contiguous dis- 
tricts (the drought in the N.W.P. and floods in Assam and 
Burmah last year were good examples of this kind) at the time 
of minimum sun-spot, when the velocity of the current being 
increased it travels in a more contracted channel, and, by a more 
equable distribution of rain at the time of maximum sun-spot, 
when the velocity of the current being decreased, it is more 
liable to extend laterally. In the trade-wind regions similar 
evidence is furnished by the fact of a deficiency of rain and 
cyclones at the time of minimum sun-spot, with a corresponding 
excess of both at the time of maximum sun-spot, The augmented 
velocity of the wind currents at the former epoch, preventing the 
formation of local areas of condensation and precipitation, and 
therefore (according to Messrs. Blanford and Eliot’s theory of 
cyclone generation) of cyclones and their accompanying down- 
pours ; while the diminished velocity at the latter epoch favours 
the same. 

Finally, the anti-trade which in its seasonal shifts north and 
south traverses the entire temperate zone, in the winter bringing 
rain to North India, Palestine, Madeira, California, &c., and in 
the summer to Northern Europe and Siberia, should give signs 
of a secular change in intensity and humidity, corresponding 
according to the hypothesis inversely with the sun-spots. In the 
summer, when large continental areas like Europe are more 
immediately under the direct influence of solar heat, local con- 
vection currents being set up will tend to disturb and complicate 
the effect of any general change in the strength of the anti-trade. 
In the winter, on the other hand, the obliquity of the incidental 
solar rays leaves the anti-trade in undisputed possession of the 
field. At this season, therefore, there should be a marked varia- 
tion in the rainfall of the temperate zone, more particularly in those 
regions between 25° and 40° N. and S., lat., where the rainfall 
of this season is the chief rainfall of the year, corresponding 
inversely with the sun-spots. Even in those regions where the 
rain falls at all seasons, if we pick out the winter from the total 
annual falls, as was done by Mr. Draper, for New York 
(NATURE, vol. xvii. p. 15) in accordance with Mr. Hill’s admir- 
able suggestion (vol. xvi. p. 505), the results favour the hypothesis, 
But they do this in a far more marked manner where the rain 
of the entire year falls during the winter months, as in the 
Mediterranean and at Jerusalem, which have consequently hitherto 
been considered by Dr. Jelinek and Mr. Meldrum to afford 
strong evidence against the theory of a direct connection between 
rainfall and sun-spots. The inverse variation of the winter rain- 
fall of Northern India is only another example of the same law, 
and shows how extremely important it is to analyse the seasonal 
variations separately before deciding the question bya mere cursory 
glance at the éofal annual falls. The apparent anomalies which 
Dr. Hunter finds presented in the North American rainfalls are, I 
think, due to his having compared the total annual falls. If he 
and other investigators will only take the hint dropped by Mr. 
Hill, and which I cordially endorse, of comparing the seasonal 
falls separately, they will find, I think, that while the summer rain- 
falls of the temperate zone show either a non-periodic variation, 
or symptoms of one coinciding directly with the sun-spots, 
the winter falls will in general show unmistakable signs of a 
variation coinciding zxversely with that of sun-spot frequency and 
area. E, D. ARCHIBALD 


Sun-spots and Rainfall 


I HAVE read with much interest Dr. Meldrum’s paper on 
Sun-spots and Rainfall in NATuRE (vol. xvii. p. 448), particu- 
larly that part of it in which Dr, Hunter’s method of discussing 
the rainfall of Madras is criticised, and a method of inquiry in 
sun-spot researches is pas This method is, so far as Iam 
aware, a new one, and as such, is deserving of careful examina- 
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tion as to how far it is applicable to the data submitted for 
discussion. 

Dr. Hunter published the data for discussing the rainfall at 
Madras during the six sun-spot cycles, ending 1876, these being 
all the available data for Madras. As regards the sun-spots, we 
certainly have no fositive data earlier, at least, than these cycles, 
whatever value may be attached to the approximate earlier 
figures supplied by Dr. Wolf. As regards, therefore, both the 
elements under discussion, viz., the sun-spots and the rainfall, the 
period discussed by Dr. Hunter represents the whole of the 
cycles for which material is available. 

In dealing with this period, Dr, Hunter divides it into six 
equal cycles of eleven years each, this being substantially the 
average duration of the sun-spot cycles. I have arranged the 
relative numbers published in Wolf’s last list (Wolf Astrono- 
mische Mittheilungen, pp. 35-37), according to the cycles adopted 
by Dr. Hunter, with the result that all the six minimum years of 
sun-spots occurred either in the first year of the cycle, or in one of 
the immediately adjoining ones on either side of it, viz., in the 
second or in the eleventh years. As regards the years of maximum 
sun-spot, five out of the six occurred in the fifth or sixth years of 
the cycle, and the remaining year of maximum sun-spots occurred 
in the eighth year. 

In his paper Dr, Meldrum states that as the sun-spot cycles 
are not all of the same length, it is evident that, by starting 
from any one year and going backwards over a long period, 
always using the same fixed number, a maximum and a minimum 
year might fall into the same group, and it was to obviate the 
occurrence of this contingency which the above analysis of Dr. 
Hunter’s method shows did not occur during the period discussed 
by him, that Dr. Meldrum has proposed his new method as a 
more accurate mode of discussing the data, 

To test the value of this new method of inquiry, I have 
arranged Wolf’s relative numbers of sun-spots in accordance 
therewith, the maximum year of sun-spots of each cycle being 
placed in the sixth year, the minimum years being marked with 
an asterisk, and the ‘‘mean cycle” of eleven years being calcu- 
lated from the thirteen years in the manner described by Dr. 
Meldrum :— 


Year. |1811-23]1824-36 1832-44|1843-55| 1855-67, 1865-77 


| 
| 


16°2 
67°2 
67°0 
50°4 
26°3 
*9"4 
13°3 
59°0 

119°3 


CON 


ON 


It will be seen from this table that with this arrangement the 
year of minimum sun-spots has occurred on the tenth, twelfth, 
thirteenth, first, second, and third years. By Dr. Hunter’s 
arrangement the minimum years fell within a compact group of 
three consecutive years out of a cycle of eleven, whereas by Dr. 
Meldrum’s arrangement they are scattered over seven years out of 
a cycle of thirteen. Further, I find that in the second cycle 
what is virtually a maximum year (viz., 1836 with 119°3 of 
sun-spots) fell within his minimum group, or in the thirteenth 
year. This is precisely the result which the method was designed 
to avoid, but as to the occurrence of which there was not an 
approach under Dr, Hunter’s arrangement, 

Again, if the same relative numbers of Wolf be arranged as 
Dr. Meldrum proposes, so that the year of minimum sun-spots 
of each cycle be placed in the ninth year of the thirteen years, 
it will be found that the maximum years are scattered over the 
twelfth, thirteenth, first, second, third, and fifth years of the 
series. By Dr. Hunter’s method of arrangement five out of the 
six maximum years fell in the fifth and sixth years of the series, 
while the remaining one fell in the eighth year, thus again pre- 
senting a compact group, whereas Dr. Meldrum’s method 
seatters them over more than half of his series of thirteen 


years. 
An objectionable feature of this new method is the necessary 


repetition of figures which it involves. Thus, in the table given 
above, embracing six cycles, nine minimum years occur; and in 
the table in which all the minimum years are so arranged as to 
stand in the ninth year of the cycle, nine maximum years also 
occur, so that if the Madras rainfall were discussed by this 
method, the averages would be computed from tables in which 
the maximum and minimum years occur eighteen instead of 
twelve times. 

Mr. Meldrum’s method might be improved if he entirely 
struck out the first and thirteenth years of the thirteen years 
series, and simply ‘‘ bloxamed” the remaining eleven years for 
the years of his ‘* Mean Cycle;” that is, made the first of 
these years the mean of the eleventh, first and second ; the 
second year the mean of the first, second and third. Even, 
however, with this change the method is inferior to that 
employed by Dr. Hunter, and the force of this statement will 
be the more readily recognised if it be kept in mind that we 
have no osttive data from which the relative numbers of the 
sun-spots can be calculated prior to the time when Schwabe 
began his great work of sun-spot observation. 

Edinburgh, April 22 ALEXANDER BUCHAN 


Trajectories of Shot 


Mr, NIVEN was perfectly welcome to make use of my experi 
ments and tables, as he has done, in trying to devise new methods 
of calculating trajectories of shot. And when he had satisfied 
himself that his methods possessed some advantages over others, 
he required no excuse whatever for their publication. But | 
altogether object to Mr. Niven’s rule for finding vg being con- 
nected in any way with the mode of calculation: adopted by me. 
I beg, therefore, to place side by side Mr. Niven’s rule, to which 
I object, and my rule, which I make use of, and so leave the 
matter. Mr. Niven says respecting v :— 

** The first steps in our work must be to guess at it. The 
practised calculator can, from his experience, make a very good 
estimate. Having made his estimate he determines 4, He 
uses the value of £ in equation (a), and if he gets the velocity 
he guessed at, he concludes that he guessed rightly, and that he 
has got the velocity at the end of the arc. If equation (a) does 
not agree with him he makes another guess, and so on till he 
comes right.” 

The following is the course I pursue to find vg. Refer to the 
table of coefficients and take out the value of 4, corresponding 
to the initial velocity v,. Substitute in equation (a) and find a 
first approximate value of v. Now determine the mean value 
of & between v, and v@% just found, substitute in equation (a), and 
thus find a second approximate value of vg, which will generally 
be found sufficient. Otherwise adjust by proportional parts. 

In this way the value of vg is found accurately on the supposi- 
tion that £ has remained constantly at its mean value between 
v_ and v. Here the operations are of the simplest kind, and 
no guessing or practised calculator is required. And with a 
view to diminish the tedium of making these calculations, tables 
of & (2), = (4 = g), (1000 -> v)%,, &c., have been calculated and 
printed, but their publication has been delayed on account of 
the experiments proposed to be made with low velocities. 

Since Mr. Niven described the process of guessing as ‘av 
tremely dangerous,” there can be no doubt that the epithet was 
‘*extreme.” As I supposed, he is not prepared to supply me 
with a single practical case where his condition of danger is 
satisfied. And if a case cannot be found then the objection falls 
to the ground. Whether we consider the range of values of / 
for spherical or ogival-headed shot, for velocities above 1,200 f.s., 


we shall find that a lies between the limits 0 and — 0°09, or, 


where is a mean over amare, between o and = about. And 
it is the smallness of this tabular value which renders it difficult, 
if not impossible, to satisfy Mr. Niven’s condition of danger. But 
if this quantity had not been small, then the cubic law could not 
have been used even approximately. Mr. Niven is at liberty 
to take shot of any size used in practice, moving at any attain 
able velocity beyond 1,200 f.s., and the coefficients of resistance 
for either spherical or ogival-headed projectiles, The objection 
is Mr. Niven’s, and he must take the onus of supporting it if 
he still thinks it of value. san 
I regret to have to write anything in opposition to Mr. Niven s 
paper, because in all other respects it appears to mea valuable 
contribution to the science of ballistics. F, BAsurertTH 
Minting Vicarage, April 17 
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‘*Mimicry ” in Birds 
Ir Mr. Young will look at the fourth edition of Yarrell’s 
“British Birds,” he will find that the fact he mentions (am/e, 
p. 486) has already attracted notice, for he will there read (vol. i. 
616) 

Pe In places near Thetford, where the ringed plover is 
common, skylarks often imitate the note of that bird, making it 
t of their own song.” ALFRED NEWTON 

Magdalene College, Cambridge, April 19 


Our starlings here, which are a numerous and accomplished 
colony, have acquired the following notes of other birds :—Cur- 
lew, red-shank, blackbird, thrush, magpie, swallow, swift, 
chaffinch, house sparrow, hedge sparrow. The most successful 
imitations are those of the curlew, red-shank (the note uttered 
by the latter on taking wing), and the swallow. I have several 
times this year been certain that I heard a swallow twittering on 
the house-top, and found that the note proceeded from a 
starling. 

y he jays also in this neighbourhood, which are very plentiful, 
are very able mimics; the note of the carrion crow is about 
their most successful effort. 

Riding Mill-on-Tyne, April 22 


The Westinghouse Brake 


UNDER the heading, ‘‘ Notes,” in NATURE, vol. xvii. p. 140, 
there is a paragraph describing the automatic brake of the 
Westinghouse Brake Company, St. Stephen’s Palace Chambers, 
Westminster, the latter part of which refers to a ball which 
performs certain functions under different circumstances. Ina 
previous account in the Zimes, three balls are mentioned as 
being used in the experiment ; it also states that several gentle- 
men were investigating the mathematical principles under which 
these functions fell. I have not seen any results of their work, 
neither is there any comment upon it in NaTurRE, I therefore 
take occasion to mention it, in order that if any account of it 
has passed me, I may be informed of it, or that, if no results 
have appeared, this may lead to the subject being investi- 
gated by some of the mathematical correspondents of your 
esteemed paper. G. K. 


Sound and Density 


SINCE velocity of sound does not vary with density (Balfour 
Stewart, Chap, IV., ‘‘ Elementary Physics”), would you kindly 
state the answer that should be given to the question, Why does 
sound travel quicker in water and wood than in air, and what is 
the relation between density and velocity of sound in water, wood, 
air? J. CAMERON 

The Academy, Montrose, April 18 

[The velocity of sound depends on the ratio between the mass 
and the elasticity, and in air (to which Prof, Stewart refers) it 
does not vary with the density of the air if its temperature only 
remain constant. In this case the denser the air the greater the 
mass, but the greater the elasticity in the same proportion, The 
ratio between mass and elasticity is thus unaltered, and therefore 
the velocity remains under these conditions the same.—ED.] 


OUR ASTRONOMICAL COLUMN 


THE TRANSIT OF VENUS IN 1882.—In addition to inde- 
pendent calculations of the circumstances of this pheno- 
menon, founded upon Le Verrier’s tables of the sun and 
planet, to which reference has already been made in 
NATURE, we have to record the publication of two 
memoit's upon the same subject, the first by Herr Bruno 
Peter, who is attached to the Observatory at Leipsic, the 
second by Dr. Karl Friesach, of Graz, which has been 
received within the last week. As was to be expected 
where practised calculators are working upon the same 
data, the direct results from the tables are in very close 
accordance with those previously published; indeed the 
advantage of so many repetitions of such work is not very 
evident. The differences which the calculated times of 
the geocentric contacts exhibit are almost wholly due to 
the employment of different semi-diameters of sun and 


planet. Le Verrier suggested (<zmales, vol. vi. p. 40) 
that for the present the values to be employed should be 
respectively 958”°424 and 8”*305 for the mean distance. 
Herr Peter has used 961”°21 and 8472, and Dr. Friesach, 
and 8-305. Their results for Paris mean times 
of contacts and least distance of centres are subjoined :— 
Transit of Venus, 1882, December 6. 
FRIESACH, 
First external contact 52 
», internal ,, 

Last internal ,, 

external ,, 

Least distance of centres ... 

ENCKE’S COMET IN 1878.—Observers in the southern 
hemisphere may be reminded that this comet is likely 
to be a pretty conspicuous telescopic object in their 
evening sky, in the first days of August. According to 
Dr. von Asten’s latest researches on the motion of this 
comet, the period of revolution at the last perihelion 
passage was 1200°8 days, which, without taking any 
account of perturbations (not likely to be very material 
during the present revolution), would bring it again to 
perihelion on July 27. Mr. Tebbutt, of Windsor, 
N.S.W., has once found Encke’s comet without assist- 
ance beyond his own calculations, but it will probably be 
Dr. von Asten’s intention to furnish southern observers 
with a reliable ephemeris commencing with August next. 
Observations will not be practicable before the perihelion 
passage, the comet being too near to the sun’s place. 


THE “BERLINER ASTRONOMISCHES JAHRBUCH’’ AND 
THE MINOR PLANETS.—The volume of this ephemeris 
for 1880 has just appeared under the joint editorship of 
Professors Férster and Tietjen. The general contents 
are similar to those of preceding volumes. The ephe- 
meris of the moon is again transferred, with full acknow- 
ledgment from the Nautical Almanac, and a great 
amount of labour of computation is thereby saved, which 
is made to tell upon the specialty of the work, the pre- 
paration of ephemerides of the small planets as far as 
their orbits are sufficiently determined. The reader who 
may be in search of the elements of these bodies will find 
in this new volume of the Ber/iner Jahrbuch the most 
complete and reliable table yet in the hands of astro- 
nomers. It includes orbits of all the minor planets to 
No. 172, with the exception of No. 155, Scyd/a, for which 
the necessary materials for calculation are wanting; and 
while referring to Scy//a, it may be remarked that the 
four observations on November 8, 9, 22, and 23, 1875, 
cannot be represented by an elliptical orbit, which raises 
a suspicion that those of November 8 and 9 may belong 
to one planet, and those of November 22 and 23 to 
another, not, so far, recognised in the list. On examin- 
ing the table of elements it is seen that No. 153, Hzlda, 
has by far the longest period, while No. 149, Afedusa, is 
credited with the shortest, according to the calculations 
of Prof. Tietjen. The observations of Medusa, however, 
extend over a period of eight days only, but they appear 
very exact, and it has happened that from a similar short 
interval of accurate observation, very close approxima- 
tion to the true elements of an elliptical orbit has been 
attained ; we may especially note the case of the short- 
period comet of De Vico in 1844: from eight days’ very 
precise observations, M. Faye deduced an orbit which, 
as was pointed out by Prof. Briinnow, was almost iden- 
tical with the result of his own elaborate investigation of 
the elements from the whole extent of observation. It is 
unfortunate that Hz/da has escaped observation at the 
last opposition, since of all the small planets it is most 
desirable to keep this one in view, from the fact of its 
orbit allowing of a very much closer approach to the 
planet Jupiter than is possible in the case of any other. 
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The best orbit is by Kuhnert, but it is probable that the 
want of observations in 1877-78 is not wholly attributable 
to errors of elements, but in a certain degree to the 
position of the planet at a considerable distance from the 
ecliptical belt of the sky for which charts of small stars 
are as yet published, and, in addition, to its faintness. 
Medusa, which appears to have a very small inclination, 
may possibly be recovered in the ensuing summer. 


GEOGRAPHICAL NOTES 


TASMANIA.—The prospects of ‘Tasmania are reported 
to be improving, owing to the development of its mineral 
resources. Very large quantities of tin, as is well known, 
have been discovered at Mount Bischoff, and quite 
recently the vast tract of country to the north-west, 
which has always been looked upon as valueless, has 
been explored with more care, and though it is probably 
of little use for agricultural purposes it has been found to 
contain enormous quantities of iron and other minerals. 
Traces of gold have been met with in the beds of some 
of the rivers, and copper has also been found. In the 
dense forests which are common in this region specimens 
of the Zucalyptus have been seen which are said to be 
more than 300 feet in height. Further exploration is 
still being carried on with a view to the accurate deter- 
mination of the capabilities of this part of Tasmania, 


AFRICAN EXPLORATION.—Journalistic enterprise is 
again contributing to the exploration of Africa, and this 
time Paris is vying with London and New York. M. P. 
Soleillet, who has been equipped under the auspices of the 
Moniteur Universel, departs soon for a tour of explo- 
ration in Equatorial Africa, to follow in the footsteps of 
his fellow-journalist Stanley. The development of open- 
ings for French commerce is to forma prominent feature 
in the undertaking. 


PARIS.—The Paris Société de Géographie has elected 
Baron de la Roncitre Le Nourry its president for the 
ensuing year. 


FRENCH GUAYANA.-—-Dr. Crevaux, who was sent out 
by the French government to explore the interior of 
French Guayana, has returned to Paris after com- 
pleting one of the most arduous journeys in the annals 
of South American discovery. After having fulfilled his 
instructions to penetrate to the Tumuc-Humac range, he 
determined to make the passage of these mountains, and 
descend into the valley of the Amazon, an attempt which 
has several times been tried in vain during the past three 
centuries, Although deserted by all his attendants, with 
the exception of a negro, he succeeded, after overcoming 
numerous obstacles, and battling with famine during a 
march of sixteen days across an uninhabited tract, in 
reaching the head waters of the Yary, from whence a 
canoe-voyage brought him to the Amazon. Of the 500 
leagues traversed in this journey, 225 were hitherto 
completely unknown. 


SURVEY OF NEW YORK.—The Second Annual Report of 
the State Geographical and Topographical Survey of 
New York, in charge of Mr. James T. Gardner, gives 
an account of the labours of the commission during the 
year. The principal work of the year has been the 
precise determination by primary triangulation of points 
in eleven counties, embracing an area of about 3,000 
square miles; 167 points were located in an area of 
1,700 miles in seven counties alone; the average has 
been one to every ten square miles. Fifty-one monu- 
ments have been placed in defining the boundaries of 
counties, this being a very important part of the work of 
the survey. The report is accompanied by several maps 
showing the progress of the work, the position of the 
stations, &c. 


BIOLOGICAL NOTES 


A NEw FRuit.—Mr. Hollister has introduced from 
Japan to San Francisco a fruit, which is said in its 
native country to have as many varieties as are grown in 
this country of our apple, and the sweetness of the 
fruit is more or less retained by all of them. It is known 
as the Japanese Persimmon and, according to Mr. 
Hollister, is the most beautiful of all the fruits he had 
ever seen and the most delicious to the taste—four of the 
fruits which ripened with him weighed three quarters of a 
pound each, they were of a rich yellow colour, and 
looked like balls of wax; these were pronounced equal 
to a good pear or peach. The tree is a highly ornamental 
one, a prolific bearer, and as hardy asa pear. Its fruit 
season is from Octoberto March. It seems quite adapted 
to the soil and climate of California, The grafted trees 
bear in four years. The seedlings require double that 
time, and are not reliable (Proceedings, Acad. of Science, 
California, in American Naturalist for March, 1878). 
This is the well-known and beautiful fruit of Dzospyros 


| kaki, Linn., fil.,a near ally of the Persimmon of the Southern 


United States of America. Mr. Hiern tells us in his 
Monograph of the Ebenacez that the Chinese preserve 
this fruit with sugar, and that it has for a long time been 
in cultivation with them and the Japanese. The fruit has 
a thin skin, with a sweet orange-scarlet coloured flesh, 
with six or eight dark smooth seeds. It was beautifully 
figured in the Gardeners’ Chronicle for 1872. 


Fossi. INSECTS.—Messrs. S. H. Scudder, of Cam- 
bridge, and F. C. Bowditch, of Boston, attached to 
Hayden’s United States Geological and Geographical 
Survey, spent two months in Colorado, Wyoming, and 
Utah, in explorations for fossil insects and in collecting 
recent coleoptera and orthoptera, especially in the higher 
regions. They made large collections of recent insects 
at different points along the railways from Pueblo to 
Cheyenne, and from Cheyenne to Salt Lake, as well as at 
Lakin (Kansas), Garland and Georgetown (Colorado), 
and in various parts of the South Park and, surrounding 
region. Ten days were spent at Green River and vicinity 
in examining the tertiary strata for fossil insects, with 
poor results. The tertiary beds of the South Park yielded 
only a single determinable insect ; but near Florissant 
the tertiary basin described by Mr. Peale in one of the 
annual reports of the Survey was found to be exceedingly 
rich in insects and plants. In company with Rev. Mr. 
Lakes, of Golden, Mr. Scudder spent several days in a 
careful survey of this basin, and estimates the insect- 
bearing shales to have an extent at least fifty times as 
great as those of the famous locality at C<ningen in 
Southern Bavaria. From six to seven thousand insects 
and two or three thousand plants have already been 
received from Florissant, the specimens from this locality 
being remarkable for their beauty. There is every reason 
to believe that the tertiary strata of the Rocky Mountain 
region are richer in remains of fossil insects than any 
other country in the world, and that within a few months 
the material at hand for the elaboration of the work on 
the fossil insects of the American tertiaries which Mr. 
Scudder has in preparation, will be much larger than was 
ever before subject to the investigation of a single natu- 
ralist. Mr. Scudder ‘has in all now more than 12,000 
specimens of fossil insects. 


THE CLIMBING OF THE VIRGINIA CREEPER.—Mr. 
B. D. Halsted has studied the mechanism of climbing 
in the Japanese Ampelopsis, and finds that the clinging 
discs terminate tendrils which are homologous with 
main stems. While approaching a support, these discs 
flatten themselves on the inner side. The surface of the 
disc is papillose, and excretes a sticky substance ; and 
the irregular contraction of the tendril draws the vine to 
its support (Proc, Boston Soc, Nat. Hist., January, 1878). 
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THE EARLIEST CHANGES IN ANIMAL EGcGs.—The 
patient researches of van Beneden, Grieff, and Oscar 
Hertwig have discovered many interesting facts in the 
structure of simple ova when laid, the mode of fertilisa- 
tion, and the first segmentation. Oscar Hertwig’s last 
observations are on the starfish Asteracanthion (Morpholo- 
gisches Fahrbuch, vol. iv. Part 1.),and he describes the 
changes as follows :—The germinal spot of the unfertilised 
ovum first shows a separation into two portions, while 
part of the germinal’ vesicle contributes material out of 
which first one and then a second “ directive corpuscle ” 
isformed. By this time the germinal vesicle is undis- 
tinguishable, having left a small portion as the ovinucleus 
(eikern). When fertilisation takes place, the spermatozoon 
gives rise to a small body, the sperm-nucleus (sferma- 
kern); this body approaches the ovinucleus, and they 
fuse to form the segmental nucleus (/urchungskern) ; this 
precedes the division of the whole egg into two cells. If 
such observations are extended to many species and con- 
firmed by other observers, we shall have an important 
gain in our knowledge of the results of fertilisation. 


GLACIAL AND PosT-GLACIAL FISHES OF NORWAY.— 
We learn from the Danish Naturen the appearance 
in the third part of the Nyt Magazin for Natur- 
cudenskaberne, of a paper, by M. Robert Collett, on 
the glacial and post-glacial fishes of Norway. These 
fishes, which are most perfectly preserved in chalk-lumps, 
the outer shapes of which more or less perfectly exhibit 
the outer shapes of the included fishes, are found in clay 
deposits some 360 feet above the sea; the fishes belong 
all to the existing fauna, displaying at the same time their 
Arctic and North Atlantic origin. Out of twelve species, 
described by the authors, the most common is the /a/- 
lotus villosus, which is found everywhere ; one species, 
the Clupea sprattus, is worthy of notice, because it is now 
a native of more southern waters. 


POACHING BIRDS.—Mr. N. B. Moore has made obser- 
vations at the Bahamas on the Certhiola flaveola, which 
obtains nectar from the flower of Verea crenata by thrust- 
ing its bill at once through the petals into the nectary. 
It is only after the bird has made an opening that small 
black ants and other small insects are found in the 
nectary. But these birds also poach on the woodpecker’s 
preserves. One day Mr. Moore observed a Picus varius 
extracting sap from a logwood sapling, and as the wood- 
pecker flew away, two Certhiolz appeared, perched near 
the sap-pits from which the juice was oozing, and by 
cunningly thrusting in their penicillate or. bristle-tipped 
tongues, commenced to lap or suck the fluid into their 
mouths, This practice was constantly observed after- 
wards. Mr. Moore fixed the bowl of a teaspoon in a fork 
of the same tree, and placed some strained honey in it. 
In three days the Certhiolz found this, and commenced 
to feed on it. They were followed by another bristle- 
tongued bird, Dendreca tigrina, and other species, who 
also attacked the woodpecker’s sap-pits. These are 
interesting instances of apparent intelligence on the part 
of birds (Proc. Boston Soc, Nat. Hist., January, 1878). 


GEOLOGICAL TIME* 


IF a rigid body be in rotation about an axis of symmetry 

it will continue to rotate about that axis, but if it be 
set spinning about an axis inclined to that of symmetry 
the axis about which it spins will be continuously dis- 
placed relatively to the body; in other words, it will 
wabble.2. This wabbling is well illustrated by the motion 
of atop whilst it is “ going to sleep.” 

As the rotating body approaches more and more nearly 
the spherical shape, so does the wabbling become slower 
and slower. If the earth, which is nearly spherical, were 


Abstract of a paper read before the Royal Society on March 14. 
J a doe in the use of this very expressive word. 


2 I follow Dr. 


to wabble in its diurnal rotation it would do so in about 
305 or 306 days. 

Dr. Haughton has lately published! an ingenious 
speculation, founded on the possibility of the wabbling of 
the earth, in which he seeks to determine limits to the 
duration of geological time from the observed absence of 
any motion of this kind. 

The object of the short paper, of which I am here 
giving an account, was to combat the applicability to the 
case of the earth of Dr. Haughton’s results. 

The method pursued by him may be shortly described 
as follows :—If a continent were to be suddenly upheaved 
the earth’s axis of figure (or strictly speaking, the principal 
axis of greatest moment of inertia) would be displaced 
from its previous position ; immediately after the earth- 
quake, the axis of rotation being where it was just before 
the earthquake, is no longer coincident with the axis of 
figure, and therefore a wabble is set up in the earth’s 
motion. If it were not for frictional resistances that 
wabble would continue for ever after. But it is easy to 
see that, as the ocean is not rigidly connected with the 
earth, a tide of 306 days period would be set up. This 
tide would then rub on the sea-bottom, and wouid 
gradually reduce the wabble and bring the earth “to 
sleep ” again like a top. 

By reference to the estimate of Adams and Delaunay 
of the effects of tidal friction in retarding the earth’s 
rotation, Dr. Haughton endeavours to find a numerical 
value for the frictional effect of such a 306-day tide as 
above explained. He then finds how long it would take 
to reduce a wabble of given amount to one of any smaller 
amount, 

Ina previous paper he had already shown that the 
elevation of the continents of Europe and Asia must have 
shifted the earth’s axis of figure by 69 miles at the earth's 
surface. If,therefore, such an elevation took place suddenly, 
it must have started a wabble, in which the axis of rotation 
described a circle of 69 miles radius round the axis of 
figure. 

But Dr. Haughton is of opinion that astronomical 
instruments are now so perfect, that a wabble of 5 feet in 
radius would be detected, and that it is not, therefore, 
permissible to suppose that the present actual wabble has 
a radius of even 5 feet. His numerical calculations, then, 
show that it would take 641,000 years to reduce the radius 
from 69 miles to 5 feet by means of the tidal friction, and 
he, therefore, concludes that, if Europe-Asia were manu- 
factured Jer sa/tum, that event cannot have taken place 
less than 641,000 years ago, and that it may have been at 
a much more remote epoch, 

The improbability of this supposition induces him to 
consider the case of elevation by 69 geological convul- 
sions, each of which displaced the axis through one mile, 
and where the radius of the wabble is reduced to five feet 
between two successive convulsions. He here finds that 
the elevation of Europe-Asia must have occupied 274 
million years, and that no geological change altering the 
position of the earth’s axis through one mile can have 
taken place within the past 400,000 years. 

He lastly supposes that the wabble has a radius of 
5 feet, and that the geological changes take place at such 
a rate that the increase of the radius is exactly destroyed 
by friction during each wabble, so that the radius of 
5 feet remains constant. On this supposition he finds 
that the time required was 4,170 million years. 

Now it appears to me, from this method of treatment, 
that Dr. Haughton is of opinion that a second earthquake 
of elevation following a first would necessarily increase 
the radius of the wabble. For if not, why does he pos- 
tulate a lapse of time between successive earthquakes, 
and in the last case make the supposition of the increase 
of radius be exactly destroyed? It is on this point 


* Notes on Physical Geology, No. III., Proc. Roy. Soc., vol. xxvi. 
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that I venture to differ from him, for it seems to me, 
from dynamical considerations, that a second equal im- 
pulse following a first, at some time within 306 days, 
might either double the wabble, alter its amount, or 
annihilate it, according to how it was timed to take 
lace. 

. If I am correct in this view, I cannot but think that 
the estimate of geological time falls to the ground. For 
even if the elevation of continents took place impulsively, 
we can have no possible data for judging of how the 
earthquakes were timed with reference to the position 
of the axis of rotation, and unless they were properly 
timed the radius of the wabble could not increase ; and 
the increase of the radius is, I imagine, essential to Dr. 
Haughton’s method. 

But if we set aside the impulsive theory of elevation, 
the work contained in my paper, “On the Influence of 
Geological Changes on the Earth’s Axis of Rotation,”?} 
will be applicable ; for I there considered the effects of 
a slow continuous elevation of continents. In that paper 
I show that such a mode of elevation would set up a 
wabble of 305 days’ period in the earth’s motion. But 
this wabble is of quite a different character from that 
contemplated by Dr, Haughton, for it is unsymmetrical, 
so that the axis of rotation coincides with the axis of 
figure every 306th day. 

By a very simple application of a formula given in that 
paper, it will be found that, supposing the continuous 
elevation to take place at such a rate that the axis of 
rotation is 5 feet distant from that of figure when at 
its greatest distance, then the axis of figure must be 
travelling with reference to the solid earth at the rate of 
of a second of arc per annum. Thus, in 19,200 years 
it will have travelled over 1~ or 69 miles. That is to say, 
Europe-Asia might have been elevated in 19,200 years 
without the axis of rotation ever having described a circle 
of more than 5 feet in diameter. If the elevation were 
then to stop suddenly a symmetrical wabble would be set 
up (such as that considered by Dr. Haughton), and the 
radius of this wabble could not be greater than 5 feet, and 
might be zero, according to the exact time of the 
stoppage. 

This investigation makes no reference whatever to the 
effects of tidal friction, and there are certain considera- 
tions which lead me to believe that even the above 
estimate of time might be largely reduced. 

The conclusion at which I arrive therefore is that the 
elevation of Europe and Asia might have taken place in 
very much less than 20,000 years without leaving behind 
any wabbling in the earth’s motion traceable by astro- 
nomical observations. Dr. Haughton’s views, if generally 
accepted, are of the very greatest interest to geologists, 
and they therefore merit the strictest examination ; as I 
have devoted a good deal of time to this subject I thought 
it might perhaps be useful to write this note. Should my 
present crticism be incorrect, there is little doubt but 
that it will meet its just fate of refutation.” 

G. H. DARWIN 


EARLY ELECTRIC TELEPHONY 


[* 1861 the first successful attempt at the construction 

of an electric telephone was made by Philip Reis, a 
teacher in a school at Friedrichsdorf, near Homburg. 
On October 26, 1861, Reis showed his instrument, which 
he termed a “telephone,” to the Physical Society of 
Frankfort-on-the-Main ; and on that occasion he suc- 

1 Phil. Trans., vol. 167, Pt. 1 

2 Since this has been in type Dr. Haughton has read another paper 
before the Royal Society, in which he concludes, from purely geological 
evidence, that ‘‘the hypothesis of a shifting pole (even if permitted by 
mechanical considerations) is inadmissible to for changes in 
geological climates,” Therefore whether he agrees or not in the justice of 
my mechanical criticism, he seems to be of opinion that the wabbling of the 
earth will not give geologists much light as to the duration of geological 
time. 


ceeded in electrically transmitting various melodies, 
which were distinctly heard throughout the room. In 
the paper he read before this Physical Society, pub- 
lished in the annual report of the Society for 1861, 
Reis states :—“ Melodies were sung, not loudly, into the 
transmitting apparatus placed in a hospital some 300 feet 
away from the audience, care being taken that no 
sound could be heard, by direct transmission, or by con- 
duction along the wires. The sounds of various musical 
instruments were clearly reproduced, as the clarionet, 
horn, organ-pipe, and even harmonium and pianoforie 


Fic. 1.—This and Fig. 2 show the usual but imperfect form of Reis’s tele- 
phone. Fig. 1 is the transmitting apparatus. T represents the mouth- 
piece, #z the membrane closing the upper portion of the box k, a portion 
of which is cut away to show the movable lever, a 4c, resting by a 
projecting point 4, on the platinum disc 0, fixed to the centre of the 
membrane and connected with the binding screw 2. The arm ajc is 
metallicly connected with the binding screw 2. The key ¢ closes the 
circuit when the instrument is in use, and the electro-magnet EE is for 
the purposefof receiving communications. 


when the transmitter was placed on their sound-boards, 
provided the tones were within the compass of / to F’. 
Articulation was not reproduced equally well. Conso- 
nants, however, were in general pretty clearly heard, but 
not the vowels.” In this report, which is entitled 
“Telephony by Means of Electric Currents,” Reis shows 
how he was led to the construction of his instrument by 
a study of the mechanism of the organ of hearing, and of 
the manner whereby sounds are perceived by the human 
ear, and he gives a series of diagrams representing the 
resultant curves that would be produced by the combina- 


Fic. 21s the receiving apparatus. B and D are resonant boxes, ¢ is the coil 
through which the current passes magnetising the iron wire d@, 3 and 4 
are binding screws to which the line and return wire are attached, the 
circuit being closed by the key 1. 


tion of various concords and discords. Thus, he was led 
to perceive that “if it were possible to create, in any 
manner, a mode of vibration whose curve resembles that 
of any tone or chord, then a sensation would be produced 
similar to that given by the tone or chord itself.” This 
principle, he affirms, guided him onwards. 

The first instrument he made was constructed of very 
homely materials. The bung of a beer-barrel was pierced 
through with a conical hole, the smaller end was then 
covered by a membrane, the skin of a German sausage 
being used for this purpose ; to this was fixed, with a drop 
of sealing-wax, a little strip of platinum joined up to one 


| 
| 
r 
t 
ey 
| 
| 
WK 
| 


878 
dies, 
pub- 
1861, 
the 
feet 
it no 
con- 
usical 
ionet, 
oforie 


ed, the 


is led 


April 25, 1878] 


NATURE 511 


end of a small battery ; a wire was adjusted near to, but 
not touching, the platinum strip; this wire led to the 
receiving instrument, and thence back to the other pole 
of the battery. On speaking into the conical orifice in 
the bung the membrane was thrown into vibration, and 


the attached metal strip coming into contact with the 
adjoining wire, momentarily completed the electric cir- 
cuit. The vibrations of the membrane thus sent a 
corresponding series of intermittent currents into the 
receiver, which, in the first instance consisted simply of 


Fic. 3 —Sketch of improved form of transmitter made by Reis in his telephonic experiment (1862). 


a knitting needle surrounded by a coil of wire, and placed 
ona violin to serve as a sound-board. Though Reis after- 
wards considerably improved upon his ,earlier instru- 
ments, the improvements do not seem generally known, 
and the arrangement just described is substantially that 
usually constructed and figured as Reis’s telephone (see 
(Figs. 1 and 2.) 


In Dingler’s Polytechnisches Fournal, vol. 169 (1863), p. 
29, isareport on Reis’s improved telephone by Legat, inspec- 
tor of telegraphs in Cassel, &c, This report was originally 
printed in the ournal of the East German Telegraph Com- 
pany for 1862. Considerable modifications are here shown 
in both transmitter and receiver. The membrane is formed 
of acollodion film and is not loaded with any metai 


Fic. 4.—Sketch of improved form of receiver made byfReis in his telephonic experiments (1862). 


contact-breaker. A light S-shaped arm, supported a little 
above its centre, so as to move freely in a vertical plane, 
abuts at the lower end against the membrane, and at the 
upper against the contact pin (Fig. 3). The circuit is com- 
pleted through the cross-piece which supports the S-shaped 
lever ; the least outward motion of the membrane would 
thus break the contact, and in this way very feeble vibra- 


tions were able to be transmitted. The receiver consisted 
of, practically, a horse-shoe magnet fixed horizontally on 
a sound board; the movements of a light iron keeper, 
adjustible by a spring before the poles of the magnet, repro- 
duced the original sounds (Fig. 4). Here it will be noticed 
a molar motion of the iron has replaced the molecular 
motion first employed. A much louder sound is thus 
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obtained, and by bringing the iron keeper near to, or 
even into gentle contact with the magnet, every grade and 
rate of simple vibration could be reproduced, as the 
present writer is able to testify. 

With this instrument Reis obtained better results and 
even transmitted imperfect articulation. Legat speaks of 
single words in reading and speaking being indistinctly 
heard ; but any sudden modulation of the voice as in 
surprise, interrogation, &c., was clearly reproduced. Still 
more definite is the following statement, occurring in an 
article on Reis’s improved telephone in No. 15 of Béttger’s 
Polytechnisches Notizblatt (1863) :—“ The experimenters 
could even communicate to each other words, only such, 
however, as they had already heard frequently.” In con- 
firmation of this the present writer has received a letter 
from Dr. Messel, a name well known to chemists, who 
was a former pupil of Philip Reis and an eye-witness of 
his early experiments. Dr. Messel states—* There is not 
the shadow of a doubt about Reis having achieved im- 
perfect articulation ; I personally recollect this very dis- 
unctly and could find you many others who were witnesses 
of the same fact.” 

As an interesting sequel to this historical note it should 
be mentioned that in 1865 Mr. S. Yeates, the skilful 
instrument maker of Dublin, introduced some modifica- 
tions in one of Reis’s instruments he had purchased, of 
the usual early form, which enabled him to obtain the dis- 
tinct articulation of several words. The modifications 
were twofold: (1) the knitting needle receiver was re- 
placed by an electro-magnet and movable keeper, as Reis 
had already done, though unknown to Mr. Yeates (see 
Fig. 5) ; and (2) a drop of very slightly acidulated water 


Fig. 5 —Yeates’s receiver for Reis’s telephone, Upon the sounding box 4 
an electro-magnet cc is supported by the brass pillar seen behind A 
light iron keeper 4 is fastened at one end by a steel spring to a wooden 
bridge, which can be raixed or lowered by the screw d, so that the 
keeper can be brought almost into contact with the electro-magnet. The 
circuit is completed by the bindiag screws s s. 


was placed between the contact pin and the metal disc on 
the membrane. The intermittent character of the current 
was thus abolished, and a very near approach made to 
the true principle of an articulating telephone, namely, 
the employment of a continuous current of varying 
strength. This instrument was shown in November, 
1865, at a meeting of the Dublin Philosophical Society, 
and some members of that society who were then present 
have testified to their remembrance of the fact that several 
words were transmitted fairly well. It is to be regretted 
that at the time Mr. Yeates did not pursue the matter 
further, nor give a wider publication to the success he 
obtained. 

But between the best of the results obtained by Reis 
and others in the direction of articulation, and the splen- 
did achievements of Prof. Graham Bell, there is unques- 
tionably a very wide step. In the sensitive and beautiful 
instrument discovered by Prof. Bell, the voice of the 
speaker generates thrills of magneto-electricity, which, 
being strictly proportional to the sonorous vibrations, 
reproduces the voice and its expression in the receiver in 
a fairy-like far-away whisper. Nevertheless it must be 
borne in mind that it is unlikely the telephone of the 
future will employ the voice to generate the driving 
power, but only to modulate the flow of a current ob- 


» My best thanks are due to Dr. Messel for much information concerning 
Reis and for a reference to his papers in the journals alluded to. 


tained by coarser means. It is in this direction that Reis 
worked, and though his method was faulty in the employ- 
ment of an intermittent current, the same cannot be said 
of the arrangements adopted by Mr. Edison, of New 
Jersey. And inasmuch as Mr. Edison has already dis- 
covered and brought to a practical issue such remarkable 
additions to our knowledge as quadruplex telegraphy, the 
electro-motograph, and the phonograph, we have, in these 
achievements, the earnest of success to those excellent 
telephonic investigations,wherein Mr, Edison has already 
won an enduring fame. W. F. BARREIT 


P.S.—Since writing the foregoing article, the publication 
of which has been for some time delayed owing to the 
crowded state of the columns of NATURE, my attention 
has been drawn to a claim made by Mr. John Cammack, 
to be the first inventor of the electric telephone. From 
this it would appear that in the early part of 1860 Mr, 
Cammack made and exhibited an electric telephone, 
whilst a student in the Royal School of Medicine, 
Manchester. A photographic copy of the original 
drawing of the instrument has reached me, and so far 
as this goes it embraces not only the intermittent current 
used by Reis, but the principle of the continuous current 
of varying strength employed by Bell and Edison. In 
fact, if Mr. Cammack can furnish historical proof, the 
arrangement shown in his drawing, with its explanatory 
note, is identically the same as the method, long after 
independently invented and patented by Prof. Graham 
Bell.! W. F. B. 


ACTION OF LIGHT ON A SELENIUM 
(GALVANIC) ELEMENT 


[* the course of a series of experiments on the electri- 

cal behaviour of selenium, undertaken with a view to 
remove, if posgible, the difficulties in the way of con- 
structing constant resistances of this material, I have had 
occasion recently to investigate the effects of surface ten- 
sion due to light. 

I find that the action of light on crystalline selenium 
(annealed at 200°C.) is much more striking when the 
selenium forms one element of a galvanic couple than 
when it acts as a resistance. 

The most convenient arrangement which I have found 
for observing this, is to make up a couple consisting of (1) 
a plate of selenium hanging suspended by means of a 
platinum wire, and (2) a strip of platinum foil, in distilled 
water. The potentials of the two poles are not very 
different, and any change in the electro-positiveness of 
the selenium is at once very apparent. 

The first selenium-platinum element which I constructed 
behaved as follows :— 

In the dark the element gave a steady electromotive 
force of about o'! volt, the selenium being Zoszéive to the 
platinum. On admitting daylight to the selenium plate 
it instantly became e/ectro-negaizve to the platinum, show- 
ing an electromotive force of 0’05 volt in that direction. 
That is to say the selenium had become o'r5 volt more 
electro-negative by the action of the light than it was 
in the dark. 


t Perhaps the word “‘claim’’ is too strong, as I observe Mr, Canmack 
speaks very modestly of the idea he so early sketched out. Such ideas are 
of course valueless in a practical sense, unless brought to the test of exper.- 
ment, and this Mr. Cammack seems only partly to have done; this too is 
just where Prof. Bell succeeded; by his persistent experiments overcoming 
all obstacles and affording by the way a str.king illustration that facts may 
after all upset the strongest @ friori conclusions. In connection with this 
remark the following passage from the last edition of 2 well-known work on 
Mental Physiology (p. 632), is not without interest :—‘* Everyone who accepts 
as facts, merely on the evidence of his senses, or on the testimony of others 
who partake of his own beliefs, what Common Sense {with capitals] tells 
him to be much more probably the fiction of his own imagination—even 
though confirmed by the testimony of hundreds affected w.th the same 
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After the first impulse this extreme electro-negative- 
ness of the selenium, due partly to polarisation, gave 
way and it gradually passed again to the electro-positive 
side, where, after a few minutes, it settled to a constant 
value, but still electro-negative to its condition in the 
dark. 

I found that the slightest shadow or other variation in 
the intensity of the light caused a considerable variation 
in the electromotive force of the couple and a -conse- 
quent indication. 

On excluding the light the selenium instantly increased 
in electro-positiveness, and soon settled to its original 
position. 

A couple in which two plates of selenium were opposed 
to each other, light being excluded from one and admitted 
to the other, gave identical results, only the resistance of 
the element was much greater. 

The effect of light, therefore, in modifying the surface 
tension of selenium is evidently to render it more electro- 
negative and presumably not more metallic, as has been 
suggested in explanation of its increased conductivity. 

I am endeavouring to construct a combination of 
selenium elements which, with a mirror galvanometer 
and photographic arrangement may be used to give a 
trustworthy record of the intensity of daylight. The 
practical difficulties in the way at present I have hopes 
will not be insurmountable. ROBERT SABINE 


NOTES 

WE regret to notice the death, on the 18th inst., of Dr. 
Thomas Thomson, F.R.S., for some years Superintendent of 
the Botanic Gardens at Calcutta, and joint author of Hooker 
and Thomson’s ‘‘ Flora Indica,.”” He was also a contributor to 
Sir J. D. Hooker’s ‘‘ Flora of British India,” now in progress, 

Tue following are the names of those whom the Council of 
the Royal Society have recommended for election on June 6 
next as appointed :—J. G. Baker, F. M. Balfour, Rev. T. G. 
Bonney, Prof. J. H. Cotterill, Sir W. Elliot, Canon W. Green- 
well, T. Hawksley, C.E., J. Hopkinson, D.Sc., J. Hughlings 
Jackson, M.D., Lord Lindsay, P.R.A.S., S. Roberts, E. A. 
Schafer, H. Sprengel, G. J. Symons, and C. S. Tomes. 


THE scientific world has sustained a loss by the decease of the 
Rev. James Booth, LL.D., F.R.S., Vicar of Stone, near Ayles- 
bury, which occurred on the 15th inst., at the age of seventy- 
one. He was educated at Trinity College, Dublin, where he 
obtained several prizes and graduated in honours. He was 
elected a Fellow of the Royal Society in 1846, to a very great 
extent in recognition of his earliest publication, ‘‘A New 
Method of Tangential Co-ordinates,” and also as the inventor 
of a new system of parabolic trigonometry. In 1852 and 1853 
he contributed to the Philosophical Transactions two memoirs on 
“The Geometrical Properties of Elliptic Integrals.” He was 
also known as the contributor of several papers on mathematical 
subjects to the Philosophical Magazine, and not a few of these, 
we believe, have found their way into other languages. In 1859 
he was presented to the living of Stone by the Royal Astrono- 
mical Society, to whom the advowson belongs. 


Dr, FREDERICK KAMPF, who has been the astronomer of 
Lieut, Wheeler’s U.S. exploring expedition, died in Washington, 
on March 30, at the age of thirty-six. Dr. Kampf was educated 
at Bonn, and emigrated to the United States in 1870, securing 
2 position in connection with the United States Coast Survey 
until 1873, when he joined the party of Lieut. Wheeler as 
already mentioned. He promised to attain to much distinction 
%S an astronomer and observer, and his untimely death is much 
to be lamented, 


THE collection of shells of the late Dr. P. P. Carpenter, of 
Montreal, is for sale, The opportunities of Dr, Carpenter for 


making this collection of desirable specimens were very great, 
especially from the great Reigan collection of Mazatlan shells, 
which he purchased many years ago, and after investigation de- 
posited duplicate series in several museumsin Europe and America, 
The collection embraces about 4,000 species and varieties, for 
the most part original types. The collection is deposited for 
the present in the museum of M‘Gill College, Montreal. 


Dr. Rup. FAB, of Vienna, who is engaged in studying the 
earthquake region in South and Central America, has left Chile 
and announces his arrival at Arequipa. He intends to ascend 
the volcano of Misti, near Arequipa, which is some 17,600 feet 
in height. He also reports that at the southern part of the 
Peruvian coast the shocks of earthquake continue with unabated 
violence, and that a violent eruption occurred recently from the 
Cotopaxi Volcano in the Andes of Quito, without, however, 
doing much damage. 


AN Ethnographical Congress will assemble in Paris on June 
24, and continue for three days, The head-quarters of the 
Commission are rue Monsieur, 19. 


The Chair of Surgery at the Collége de France, occupied by 
the late Claude Bernard, has been offered to Prof. Charrot, It 
has been decided to erect the statue of the distinguished physio. 
logist immediately before the Collége de France. 


Dr. E, BAUMANN, one of the most promising of the young 
physiological chemists of Germany, has received a Professorship 
in the Berlin University. 


WE notice the death of Prof. H. Girard at Halle, on April 
12. He was, until a recent date, director of the Mineralogical 
Museum of the University of Halle, and his name is associated 
with several mineralogical researches, more especially in connec- 
tion with the Stassfurt deposits. 


AMATEURS of spectrum analysis will thank Mr, Browning 
for a little pocket case he is now selling which permits a study 
of absorption phenomena in a very satisfactory manner. 
Various substances, which give very characteristic band absorption, 
have been mixed with gelatine so as to form a thin transparent 
coloured film. In that we have received, roseine, eosine, 
cochineal, indigo, aniline blue, Hofmann’s violet, and other 
colouring matters have -been treated in this way. There are 
twelve differently coloured films in all, and the variations in 
the spectra are very striking. On holding the films horizontally 
close to the slit so that one film falls on the upper and the 
next on the lower part of it, a capital idea of the use of 
comparison spectra can be gained. 


M. DABRY DE THIERSANT, 2 French Chargé d’ Affaires, who 
has been instrumental in introducing a number of Chinese plants 
and animals into his native country, is now making arrange- 
ments for importation in quantities of the sefz, one of the most 
valued fish found in Chinese waters. The fish belongs to the 
carp family, and when fed on sea-plants in ponds, attains with 
great rapidity a weight of about forty pounds. During the past 
three years experiments made on the fish in the Jardin d’Accli- 
matation have shown it to be well adapted to a European 
climate, and as it increases rapidly, it is hoped that within a 
few years it can be introduced extensively throughout Europe. 

A LITTLE village in the neighbourhood of Draguignan, 
France, has lately been the scene of a remarkable subsidence 
which has attracted the curious from all directions, An elliptical 
tract of ground, containing over 10,000 square feet, sank 
gradually one day, accompanied by loud noises, until it left an 
orifice of over 100 feet in depth, with water at the bottom. 
Numerous trees and vines disappeared completely in the depths 
of the new lake. A similar depression on a smaller scale 
occurred in the same vicinity a century ago, and both the 
phenomena are attributed to the action of subterranean streams. 
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THE Central Society of Agriculture of France took possession, 
on March 13, of a splendid hotel which has been built for its 
use and presented to it by M. Behague, one of its most active 
members, ‘This society is one of the oldest in Europe, having 
been established more than a century ago, under the reign of 
Louis XV. It has never been suppressed or interrupted in spite 
of the several changes and revolutions the French Government 
has undergone during that eventful period. 


THE International Congress of Medical Sciences, which was 
to be held at Amsterdam in September, 1878, has been postponed 
to 1879, in order to avoid a coincidence with the Paris Interna- 
tional Exhibition. 

M. Barpoux, the French Minister of Public Instruction, 
having established an observatory for astronomical and me- 
teorological purposes at Besangon, the general council of the 
Doubs department have voted a sum of 5,000 francs for 
meteorological observations to be conducted in the building, 


THE private view of Winkler’s Lunar Landscape, which we 
recently described, will be on Saturday and Monday next, at the 
new premises of the Belgicn Gallery, 112, New Bond Street. 
The picture will be lighted by artificial light, this having been 
found to be most suitable to the nature of the subject. 


Kew GARDENS were opened to the Public on Easter Monday 
at 10 A.M., and will be opened at the same hour on future bank 
holidays. Of the necessity of this step some idea may be formed 
from the following statement of the number of visitors on 
Monday :—From 10 to I, 3,352; from 1 to 7, 42,833; total, 
46,185. 


*’ MACMILLAN AND Co, are about to publish a little manual of 
“ Practical Chemistry, for the Use of Medical Students,” &c., by 
Mr. M. M. Pattison Muir, of Caius College, Cambridge. 


A TERRIBLE hurricane is reported to have occurred at Tahiti, 
on February 7, in which 120 persons were killed, and much 
property destroyed, 

HITHERTO we have had no occasion to say anything concern- 
ing the disturbances in the East, but during the past week 
there was a commotion at that now historical place St. Stefano, 
which we cannot let pass without reference. Happily the com- 
motion was only seismic and did no damage. It occurred 
on Friday evening last and was strongly felt at Pera, while at 
Ismid and Broussa damage is said to have been done. The sea 
in the neighbourhood of the British fleet was so agitated that the 
commander of a gunboat sent a request to Admiral Hornby to 
give him previous notice on the next occasion of torpedo 
practice, 

IN connection with our recent note on chemical dictionaries 
we notice the completion of the second volume of the German 
‘* Handworterbuch der Chemie,” ending with the article on 
Electricity from the pen of Prof, Wiedemann, of Leipzig. 


AT a recent meeting of the French Academy, M. Gaiffe 
presented an apparatus with which one may determine imme- 
diately, and by a simple reading, the electromotive force of any 
electro-generator. It is based on Fechner’s method of measur- 
ing such forces, and the measures are read in volts. M. Gaiffe 
employs a very resistant multiplier, and a small rheostat, by 
means of which introducing resistances, greater or less, into the 
circuit, the instrument may be adapted for very different 
measures of electromotive force, the same divided scale, how- 
ever, being always employed. On introducing such and such a 
resistance you divide or multiply, in a proportion marked on the 
contacts of the rheostat, the electromotive force indicated by the 
galvanometric needle. Forces may thus be measured by the 
instrument from 5 volt up to_150 volts, 


J. E. PEIJSMANN has just published, in Batavia, an account 
of a scientific tour through the island of Amboina, one of the most 
important spice islands in Malaysia. In addition to a variety of 
valuable and novel observations, M. Peijsmann collected - over 
1,000 varieties of plants and 300 specimens of the fauna, which 
are to be transmitted to the museums of the University of 
Leyden. 


A NEw bridge across the Rhine is now in course of construc- 
tion at Basel ; it will rest on five pillars, 


THE Dutch Government intends to construct a canal from 
Amsterdam through the so-called Geldern Valley to the Upper 
Waal (the southern branch of the Rhine), and also additional 
canals in the provinces of Drenthe and Overijssel. Both projects 
are of great commercial importance with regard to navigation 
on the Rhine and the communication by water between Germany 
and Holland. 


Dr. SCHOMBURGK, the director of the Botanic Garden, Ade- 
laide, South Australia, has issued a very brief report relative to 
the economical value of the various species of South Australian 
“ Eucalyptus.” He shows that out of the large number of species 
of Eucalyptus spread over Australia and Tasmania, only thirty 
appear in the extra-tropical part of South Australia. The South 
Australian species do not reach so great a height as those of the 
east, north, and south, and only about ten species yield timber 
that is much valued and used, though Dr. Schomburgk thinks 
many more might be utilised. The most valuable timber in the 
colony is stated to be the red gum (Zucalyplus rostrata, Schlecht), 
It is the most durable of all the South Australian woods, and is 
mostly used for underground work, bridges, jetties, railway- 
sleepers, and for shipbuilding ; moreover, it has the reputation 
of being proof against the attacks of white ants. This tree 
grows to a height of from 100 feet to 130 feet. The next most 
important species is the white gum (Zucalyptus stuartiana, F. 
Muell.), the blue gum (Z. vincinalis, Las.), and the stringy 
bark (2. odliqua, L’Herit.). Dr. Schomburgk points out that 
the woods are not the only useful products of the Eucalypti. 
From £, obligua, F, leucoxylon, and £. rostrata, acetic acid is 
obtained ; wood-spirit is also procured from the first two, essen- 
tial oils are produced from the leaves of £. vincinalis, £. 
stuartiana, and £, citriodora ; tar from woods of £. rostra/a, 
E. leucoxylon, and £. obligua; and from the barks of several 
other species paper has been made. 

Ir is announced by M. Toselli, that through successive 
improvements of his refrigerating apparatus, he can now 
produce one kilogramme of ice in the space of two minutes. 


THE announcement of the intended publication, in a short 
time, by the Smithsonian Institution, of a complete catalogue 
of the plants of North America, will be hailed with great satis- 
faction by botanists, The region covered extends from Greeu- 
land and the Arctic Ocean, on the north, to the borders of 
Mexico, and from the Atlantic to the Pacific. The species are 
enumerated in their systematic sequence, with their synonyma, 
The work will be published in two parts, the first, on the 
polyptalz, constituting a volume of about 480 pages. It covers 
the ground of volume i. of Torrey and Gray’s ‘‘ Flora of North 
America.” The title of the work will be ‘‘ Bibliographical Index 
of North American Botany,” by Sereno Watson. 


THE increase of volume of liquids through absorption of gas¢3 
has lately been investigated by Messrs. Mackenzie and N ichols, 
in the Physical Laboratory of Berlin University. Experimenting 
in the first instance with carbonic acid and water only, and 
employing two different methods, they reach the same result, 
viz., that the expansion is directly proportional to the quantity of 
gas absorbed. They further examined the expansion of water 
saturated with carbonic acid by heat, and got a curve having 
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about the same course as that for pure water, except that the 
maximum of density was reached, not at 4°, as in the case of 
pure water, but under 3°, as is the case with salt substances, 


RECENT observations by M. Ebermayer demonstrate (1) that 
the air in a large forest is in summer nearly twice as rich in 
carbonic acid as free open air ; (2) that forest ground in summer 
contains much less CO, than unwooded ground (the CO, formed 
by slow decomposition of humus in the close forest seems mostly 
to pass into the air, and is probably utilised by the leaves for 
assimilation) ; (3) that, with rise of temperature, the increase of 
CO, in arable ground is very much greater than in forest ground ; 
and (4) that the spread and motion CO, in the ground seems 
to take place very slowly, for in two places quite near together 
the amount of CO, may be very different. Among other bear- 
ings of these facts, the ground covering of a forest can have no 
important influence on the amount of CO, and lime in spring 
water, and unwooded ground may have a greater action in this 
respect. Again, animals living underground, ¢.g. foxes, natu- 
rally prefer the ground air of the forest, with its little CO,, to 
to the ground air of the open field, which has much more. 


THE influence of concentration of liquids on their electromo- 
tive force has lately been investigated by M. Moser (A/onatsé. 
der Berliner Acad, der Wiss.) who connected two glasses of 
differently concentrated solutions of the same salt by a siphon, 
and completed the circuit by wires with electrodes, which were 
always of the same metal. In all such cases a current arises, 
passing in the liquid from the dilute to the more concentrated 
solution, MM. Moser used zinc sulphate, nitrate, chloride, and 
acetate, copper sulphate and nitrate, iion chloride, silver acetate 
and nitrate, and other salts. The highest electromotive force 
was } Daniell, and was got with very dilute and concentrated 
zinc chloride solution, The various effects are arranged in 
tension-series. By the currents referred to, metal is dissolved in 
the dilute solution, separated out in the concentrated one. The 
equivalent of the work done by the current, M. Moser considers, 
isthe work of attraction force between the salt and the water. 
The current is to be regarded as a reaction current against pas- 
sage of the ions, as the polarisation current is the reaction current 
against the decomposition current. 


THE subject of acoustic repulsion continues to be studied by 
M. Dvorak (Wied. Ann., No. 3). Among other things he 
constructs an acoustic reaction wheel and an acoustic torsion 
balance. The former consists of four light paper or glass reso- 
nators placed tangentially at the four ends of two thin cross-bars 
of wood, pivoted at their intersecting point by means of a glass 
cap. The mouths of the resonators are all in the same relative 
position, The wheel is placed before the open end of a tuning- 
fork resonator, and enters into rotation when the fork is sounded, 
In another case the sound from the large resonator is transmitted 
through a conical tube beyond whose thin end is a wheel with 
square pieces at the end of the cross-arms, In the acoustic 
torsion balance a wooden bar furnished with a resonator is 
hung by a wire (as in Coulomb’s balance) within a case, which 
has on the resonator side an opening for admission of sound, 
By repulsion of the resonator the strength of tones of the same 
number of vibrations may be compared. 


LECTURING at the Sorbonne -lately on atmospheric electri- 
city, M. Mascart sought to reproduce the phenomena of 
thunderstorms. The dull explosions of thunder and the 


fulgurations in the heart of clouds preceding fulminant discharges, 
as also the latter, were imitated by means of a powerfrl Holtz 
machine, charging batteries, and condensers suitably arranged. 
The singular movements of thunder-clouds, which, obeying 
electric attractions and repulsions, are often observed to move in 
the atmospheric ocean in counter-currents, were illustrated with 
the aid of a balloon of hydrogen gas, to which was suspended a 


piece of metallic wire. The weight of the wire was such that 
the small aerostat, rendered slightly heavier than the displaced 
air, would descend ; but when it was electrified, it rose again, 
as if freed from its burden. M. Mascart did not attempt an 
explanation of this curious phenomenon, which has not been 
repeated since the time of van Marum. 

In a recently-published report by M. Kellner to the Natur- 
forscher Versammlung at Munich, he describes experiments 
made along with some others on an eleven-year old Wallachian 
horse of 434 kilo. weight, with regard to the relation of work 
done and decomposition of albumen. In five successive periods 
of thirteen to fourteen days the animal was fed with 5k. 
meadow-hay, 5 k. oats, and 1°5 k. chopped wheat straw, and 
did work to the extent of 500,000, 1,000,000, 1,500,000, 
1,000,000, and 500,000 kilogrammetres in the five periods re- 
spectively. In periods I, and V. the work done was the same, 
in II, and IV, doubled, and in III, tripled ; in II. and III. the 
course was doubled and tripled, and in IV, the weight doubled. 
Of the dry substance of the fodder were digested in period I. 56°53 
per cent., II. 56°45 per cent., III. 56°49 per cent., IV.54'o1 
per cent., V. 53°07 per cent. The horse’s weight varied as 
follows :—I. 534°1, II. 5291, III. 522°3, IV. 508°8, V. 518 
kilo. The excretion of nitrogen was on an average of 
the last six to nine days of each experimental series, I, 98°81 k., 
II. 109°16, III. 119°82, IV. 107°53, V. 101°88. These 
numbers show strikingly, in opposition to Voit’s and Petten- 
kofer’s results, that with increase of work done, is associated a 
not inconsiderable increase of decomposition of albumen, 

THE additions to the Zoological Society’s Gardens during the 
past week include an Indian Leopard (F/és pardus) from India, 
presented by Major Tubbs; a Red Deer (Cervus elaphus), a 
Common Fox (Canis vulpes), European, presented by Mr, 
Carroll W. Ansdell ; two Spotted Ichneumons (Herfestes auro- 
punctatus) from Nepal, presented by Mr, J. McIntosh ; a Suri- 
cate (Suvicata zenik) from South Africa, presented by Mr. Percy 
Howard ; an Azara’s Fox (Canis azare) from Brazil, presented 
by Dr. A. Stradling; a Stanley Crane (Zerapteryx paradisea) 
from South Africa, presented by Capt. A. F. Lendy; a Lead- 
beater’s Cockatoo (Cacatua leadbeateri) from Australia, presented 
by Mr. W. Ruston ; a Collared Fruit Bat (Cynonycteris collaris), 
four Common Foxes (Camis vulpes), born in the Gardens. 


THE DETERIORATION OF OIL PAINTINGS'* 
II 


IF we compare the pictures of the Italian and Dutch schools of 
the fifteenth, sixteenth, and seventeenth centuries, with those 
of the French and English schools of the last hundred years, we 
are struck by the great difference in the nature of their diseases. 
We may divide those diseases into constitutional ones—that is to 
say, such as are based on the method and the material used for 
painting, and into those produced by external influences. 

The Dutch pictures of the fifteenth, sixteenth, and seventeenth 
centuries, and the Italian pictures of the fifteenth and sixteenth 
centuries, seem to me perfectly free from constitutional diseases. 
It is only in the seventeenth century that the Italian pictures 
show a special constitutional alteration, caused by the practice 
of the Bologna school. 

The pictures of the last hundred years of the French school, 
of a part of the English school, and some painters of other 
schools, have been attacked.by a constitutional disease perfectly 
defined and characteristic of this period. : 

Among external influences injurious to oil painting, we have 
to consider dampness, heat, bad air, dust, smoke, mechanical 
injuries, and last, not least, the destructive or ‘‘ altering” hand 
of the picture-restorer. 

Pettenkofer’s scientific researches first clearly defined the 
influence of humidity on oil paintings, showing that it produced 
a discontinuity of the molecules of the vehicle and the resinous 
substances. As glass, when pulverised and thereby mixed with 
air, loses its transparency, and water, when mixed with oil, 

Paper read at the Royal Institution, Friday, March 1, by R. Liebreich, 


a M.D., M.R.C.S., M.R.I. Continued from p. 495. 
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becomes of a milky aspect, so the oily and resinous substances 
contained in paintings will become dim as soon as air penetrates 
between their particles. The picture thus assumes a greyish, 
dim appearance, and the pigments seem to have been fading. 
That this is not really the case has been proved by the influence 
of a process invented by Pettenkofer, which he calls regene- 
ration. Ina flat box the picture is exposed to air impregnated 
with alcohol. Of this latter the resinous elements of the pic- 
ture absorb a certain quantity, swell and fill up the interstices 
between the separated particles so as to reunite them into an 
optically homogeneous transparent substance. 

The alcohol does not affect in the same way the hardened oil. 
If the interstices between its particles are not filled up by the 
swelling resin, it becomes necessary to introduce a new substance 
into the picture, and this is called nourishing a picture. 

Pettenkofer has the great merit of having clearly proved that 
the nourishing of a picture with oils, as the custom was formerly, 
and still is to some degree, is a very objectionable proceeding, 
as it has the effect of darkening the colours for ever. He 
recommends, instead of oil, balsam of copaiva, which has 
become since an invaluable means for preserving and restoring 
oil paintings, and will be more and more extensively used. 

I have frequently applied Pettenkofer’s method, and with 
very beneficial effect ; but whenever I mentioned it to profes- 
sional picture-restorers, here as well as on the Continent, I 
always found them to reject it, either @ priori, or after experi- 
ments incorrectly made. 

In Munich, it seems, the pictures of all periods and of all 
schools have had to suffer under local influences and through the 
changes in the humidity of the air, This accounts for Petten- 
kofer having principally described this, so to say, endemical 
disease. In other galleries this affection does not appear so 
frequently, and Pettenkofer’s method, therefore, will not find 
everywhere the same extensive application as at Munich. I 
think, however, that with some modifications it may be employed 
against some other alterations. I have, for instance, found it 
efficacious with paintings which had been injured by exposure to 
great heat. I shall show you a small picture which had been 
hanging for a long time so near a gas flame that it was almost 
completely scaling off, and so entirely faded that it scarcely 
looked like an oil painting at all. In that state it was exposed 
to alcoholised air, then nourished with balsam, and its back 
slightly varnished ; and the scales starting from the canvas were 
refixed by pressure. And now it appears fresh in colour, firm 
in substance, and perfectly smooth on its surface. The old, 
cracked varnish, melted together by the alcohol, looks as if fresh 
laid on, 

Humidity sometimes favours the development of fungus, The 
round, black, small spots which pass through the canvas and the 
painting of these two pictures are produced by the same little 
plant which Prof, Tyndall showed you when he spoke on the 
highly interesting subject of spontaneous generation. 

Oil and water, so injurious to oil paintings, enter both into 
the material used for lining. Anxious to exclude these sources 
of danger, and to simplify the whole process, I have endeavoured 
to replace it by a new method which I shall submit to you this 
evening. 

How paintings may be disfigured by restorers you see in this 
picture, which was renovated with oil colours according to the 
practice only abandoned about thirty years ago, when it was 
advantageously replaced by the use of varnish colours. 

The amount of external injury oil paintings sometimes endure 
and stand is perfectly amazing. Pictures in the course of cen- 
turies, during the destructive fury of wars and revolutions, may 
have been torn out of their frames, rescued from below the ruins 
of burned monasteries, may subsequently have passed from one 
lvic-d-brac shop to another, where they have been piled up, to 
be pulled about at each new inspection, and literally trodden 
under foot, whereby they have finally been reduced to a state of 
colourless, greyish, or black rags. Still such pictures may not 
unfrequently be awakened, as it were, to new life, to their 
original brilliancy of colour, if, with all necessary care, their 
injured limbs are put together again, their wounds are healed, 
and fresh nourishment, air, and thorough cleansing, are adminis- 
tered to their lacerated bodies, 

A sound constitution is, of course, a necessary condition for 
obtaining any such result, without it we can only obtain a partial 
cure. We see this with reference to the Bolognal school of the 
seventeenth century. The pictures which you see here are 
instances of this, From the state of rags to which they were 


reduced they have passed, by appropriate treatment, into the 
state of firm, even, well-conditioned, and clean pictures. The 
constitutional alteration characteristic of their time and school, 
however, could not be cured. You will, therefore, perceive that 
the contrast is too great between light and shade, that the half 
tones are too weak and that the glazings spread on dark ground, 
which certainly existed formerly, have been destroyed by the 
growing of bolus and umber of the priming. That this is not 
the fault of the method of restoration is clearly proved by the 
state in which you will find all the pictures of this school, even 
those best preserved in the best galleries of all countries. 

The constitutional diseases of pictures belonging to the French 
and to the English school of the last hundred years are of still 
more serious nature, and much more difficult to cure. Many of 
them, though they were never exposed to any injury whatever, 
nor are likely ever to be so in our present state of civilisation, 
cannot be guarded from premature decay in spite of all possible 
care with which they are kept. 

The principal symptoms of their bad constitution are :—~ 

1. Darkening of the opaque bright colours. 

2, Fading of the transparent brilliant colours. 

3. Darkening, and above all, cracking of the transparent dark 
colours. 

The best opportunity to study these several appearances is 
given us in the Museum of the Louvre, which contains a great 
number of such pictures in the section occupied by the French 
school. I have paid particular attention to the cracks in these 
pictures, as I find that in shape, in size, in position, as well as 
in relation to the various colours, they differ distinctly from the 
cracks in older pictures and in those of other schools, This, of 
course, is of importance, not only for the explanation of the 
reasons which produced them, but as a symptom which, ina 
given case, might determine the diagnosis, whether a picture be 
an original or only a copy. The special characteristics of these 
cracks are the following :— 

They are all but exclusively found in the thickly laid on trans- 
parent dark colours, and they are the deeper and the more gaping 
in proportion to the thickness of the layer of the colour and the 
extent of the dark surface. The chief cracks run parallel to the 
outlines of with bright opaque colours, such, for 
instance, as are for the flesh tints, and which are more or 
less thickly laid on. But there is generally a slight distance 
between the bright colours and the cracks. 

Lateral branches of these cracks pass into the white, but they 
do not gape, provided the white colours had been laid on directly 
upon the priming, and not upon a layer of dark transparent and 
not sufficiently dried colour. 

This examination of the cracks of pictures has sometimes 
afforded me a peculiar insight into the practice used for the 
picture. In the well-known picture, for instance, by Gutri- 
cault, of ‘‘The Wreck of the Medusa,” in the Gallery of the 
Louvre, the cracks follow exactly the outlines of the bright 
flesh-tints. The arm of one of the dead bodies hanging in the 
water is so covered by planks and water that nothing of the 
forearm is to be seen, It is, however, very easy to prove that 
originally that arm was painted in all its length, for the cracks 
do not only follow the outline of the visible upper arm, but also 
the no longer visible forearm, and all the five fingers, This 
proves that the fore part of the arm and the hand were origin- 
ally painted in flesh-tints before they were covered over by the 
planks, and the water painted afterwards. In Ingres’ portrait 
of Cherubini, the face of the latter is beautifully preserved, 
while that of the Muse, as well as her drapery, is covered with 
cracks, Inthe depth of the cracks of the white drapery an 
intense blue tint is to be seen. Mr. Henry Lehmann, of Paris, 
the favourite pupil of Ingres, who knows the history of this 
picture as an eye-witness, and whom I consulted about this very 
striking appearance, gave me the following information :— 
Ingres painted the head of Cherubini in Paris, and then took it 
with him to Rome. There it was pieced into a new canvas and 
lined. Then the Muse was painted, and before the colours were 
perfectly dry, another model was chosen, and a new Muse 
painted over the old one. The colour of the drapery was like- 
wise altered, and this explains the cracks in the white colour, 
and explains also why the blue appears in the depth of the 
cracks of the ry. 

Among the English artists of the last hundred years, some 
have painted with the same material and by the same process as 
their French contemporaries, and consequently with the same 
unfortunate results. Others avoided these by using the same 
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material with more precautions. Others, again, and among 
them Sir Joshua Reynolds, have in their different works followed 
various practices, and consequently had varied results. Thus, 
some of Sir Joshua’s pictures have kept perfectly sound. Others 
are cracked in the characteristic way just mentioned. Others, 
again, are cracked in an absolutely irregular way. We can 
easily form an idea of it if we read in his ‘‘ Diary Notes,” for 
instance, the way in which he painted the portrait of Miss 
Kirkman, which he began with whiting and gum tragacanth, 
then covered it successively with wax, then white of eggs, and 
then varnished it. 

The study of the alterations already fully developed in pictures 
painted within the last hundred years only, and their comparison 
with the works of the old masters, would suggest the following 
rules for the process of painting :— 

1. The oil should in all colours be reduced to a minimum, and 
under no form should more of it than absolutely necessary be 
introduced into a picture. 

2. All transparent colours which dry very slowly should be 
ground, not with oil at all, but with a resinous vehicle. 

3. No colour should be put on any part of a picture which is 
not yet perfectly dry; and, above all, never a quick-drying 
colour upon a slow-drying one, which is not yet perfectly 


dry. 

- White and other quick-drying opaque colours may be put 
on thickly. On the contrary, transparent and slow-drying 
colours should always be put on in thin layers. 

If the effect of a thick layer of these latter is required, it 
must be produced by laying one thin layer over another, taking 
care to have one completely dry before the next is laid on. If 
transparent colours are mixed with sufficient quantity of white- 
lead, they may be treated like opaque ones, 

We come now to the last layer of the picture, to that one 
which is spread over its surface in order to equalise optical 
irregularities, and to protect it at the same time from the air. 
I mean the varnish. 

The varnish may crack or get dim; then it should be treated 
with Pettenkofer’s method ; but it may become dark yellow, 
brown and dirty, and so hide the picture that it becomes neces- 
sary to take it off and to replace it by a thin layer of new var- 
nish, It is here that picture-restorers, or we may say picture- 
cleaners, display their beneficial skill, and also their very 
destructive activity. 

If a picture is throughout painted in oil, if its substance has 
remained sound and even, and varnished with an easily soluble 
mastich or dammar varnish, then there will be neither difficulty 
nor danger in removing the varnish. This can, in such a case, 
be done either by a dry process, that is, by rubbing the surface with 
the tips of the fingers, and thus reducing the varnish by degrees toa 
fine dust, or by dissolving the varnish by application of liquids, 
which, when brought only for a short time into contact with the oil 
painting, will not endangerit. We have, however, seen that the 
works of the old masters are not painted with oil colours like those 
used by modern painters, but, on the contrary, that certain 
pigments, and especially the transparent colours used for glazing, 
were ground only with resinous substances. These latter have, 
in the course of time, been so thoroughly united with the 
layer of varnish spread over the surface of the picture, that 
there no longer exists any decided limit between the picture and 
the varnish, It is in such pictures that a great amount of 
experience, and knowledge of the process used for the picture, 
as well as precaution, are required in order to take away from 
the varnish as much only as is indispensable, and without inter- 
fering with the picture itself. Numberless works of art have 
been irreparably injured by restorers, who, in their eagerness to 
remove dirt and varnish, attacked the painting itself. They 
then destroyed just that last finishing touch of the painting, 
without which it is no longer a masterpiece. 

_The difficulty and danger are much greater in cleaning those 
pictures which have not been varnished with the ordinary easily- 
dissolved mastich or dammar varnish, but have been painted 
over with oil, oil-varnish, or oleo-resinous varnish. It seems 
Incredible that these substances should ever be used for such 
purposes ; it is, however, a fact that there are still people who 
fancy that it will contribute to the good preservation of their 
Pictures to brush from time to time a little of those liquids over 
their surface. They recognise too late that the varnish becomes 
more and more dark, of a brownish colour, and opaque. If 
such varnish has afterwards to be removed, then we meet with 
the great difficulty, that this can be done only with substances 


which would just as easily dissolve the whole picture as the 
hardened layers spread over it. 

This shows what can be the value of those universal remedies 
which from time to time appear, and are praised for the inno- 
cuous way in which pictures by their means may be cleaned. 

There is at this moment a great discussion going on in Italy 
about Luporini’s method. Luporini is a painter and picture- 
restorer in Pisa, who believes himself to have invented a new 
means of cleaning pictures without any danger, Some months 
ago, in Florence, I examined a large number of pictures cleaned 
by him. Those of the Gallery of St. Donato, belonging to 
Prince Demidoff, mostly Flemish and Dutch landscapes, are 
cleaned very well and without any injury to the painting. On 
the contrary, the St. John, by Andrea del Sarto, one of the 
finest pictures of the Palazzo Pitti, I found very much altered 
by the restoration of Luporini. I had studied that picture very 
closely the year before, and should now sooner believe it to be a 
modern copy than the cleaned original. It has lost all softness 
of outline and the characteristic expression of the face. The 
change in the flesh tints can scarcely be explained otherwise but 
by an entire removal of the glazing. 

I think it is taking a heavy responsibility to allow a new 
experiment to be tried upon such an invaluable work of art. 
Even private persons, who are fortunate enough to be in possess- 
sion of such treasures, ought to feel responsible for the good 
preservation of masterpieces, which are, it is true, their material 
property, but which intellectually belong to the whole civilised 
world of the present and of the future. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE.—Messrs. “Mackren, Robbs, and Hichens, have 
been appointed to Scholarships in Natural Science at Gonville 
and Caius College. 

EpDINBURGH.—At the Graduation Ceremonial on Tuesday 
the degree of Doctor of Science in the Department of Mental 
Science, was conferred on Jacob Gould Schurman, B.A.; in 
the Department of Mathematics on Alexander Macfarlane, M.A., 
B.Sc.; in the Department of Chemistry on William Inglis 
Clark, B.Sc. The degree of Bachelor of Science was conferred 
on William Thomson in the Department of the Mathematical 
Sciences ; on John Adrian Blaikie and James Johnstone Dobbie in 
the Department of the Physical Experimental Sciences; on 
William A, Haswell in the Department of the Natural Sciences ; 
on James Alfred Ewing and John Gray in the Department of 
Engineering ; and on John Brown, M.D., John Berry Haycraft, 
M.B., C.M., and John Trehame, M.B., C.M., in the Department 
of Public Health. The Hope Prize Scholarship in Chemistry 
was awarded to Mr. Lewis Johnstone, and the Falconer Memorial 
Fellowship for the encouragement of the study of Palzontology 
and Geology, of the annual value of 100/., tenable for two 
years, and conditionally for four years, was awarded to R. A. 
Lundie, M.A., B.Sc. 

BALTIMORE.— We recently referred to the system of fellow- 
ships at the Johns Hopkins University, Baltimore. From a 
statement on the subject which has come to hand, we learn that 
twenty fellowships, each yielding 500 dols. a year, are annually 
open in the University. They are awarded by the trustees on 
the nomination of the Faculty, as nearly on the first of ‘June as 
may be found practicable. Candidates are invited from any part 
of the country. The object of this foundation is to give to a 
few scholars of promise the opportunity to prosecute further 
studies, under favourable circumstances, and likewise to open a 
career for those who propose to follow scientific and literary 
callings. The University expects to be benefited by the presence 
and influence of the Fellows, and by their occasional services ; 
from among the number it hopes to secure from time to time 
some of its teachers. Three of the twenty fellowships are 
allotted this year to each of the five departments, Greek, mathe- 
matics, chemistry, physics, and biology ; and the remaining five 
will be allotted either in these departments or in others, at the 
discretion of the Faculty. Appointments are made by a careful 
consideration of all the evidence submitted to the Faculty. 


Every candidate in presenting his name is expected to address a 
| letter to the president indicating the course of his previous 
, reading and study, and his general purposes with reference to 
| future work. It is desirable for him to present in printing or 

manuscript an essay or thesis which may have been written either 
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for this occasion or for any other purpose. If he has been 
engaged in any scientific or literary research he should indicate 
its character, and generally give evidence as to his previous 
career and dond fides. The holders of the fellowships are 
required to reside in Baltimore during the entire academic ses- 
sion, and they are not permitted to engage in teaching, out of 
the walls of the University, unless for exceptional reasons in 
other colleges which may ask for some temporary service. They 
are expected to devote all their time to study under the guidance 
of one of the professors, or if there be no professor in the chosen 
department, under the general approbation of the Faculty. 
Toward the close of the Academic year a report of his work is 
expected from each Fellow. As opportunities offer, the Fellows 
are encouraged to prepare and read lectures or essays on subjects 
to which they have given special attention. They are also 
required to render occasional services as examiners or as 
assistants in the laboratories ; but those services are not burden- 
some, unless they are compensated by additional stipends. 
Those who become distinguished by their attainments may be 
assured of the constant encouragement of the Faculty. With 
all these precautions there seems little chance of the Johns 
Hopkins University being eaten up by idle Fellows. 


SOCIETIES AND ACADEMIES 
LonDON 

Royal Society, April 11.—*‘ The Acceleration of Oxidation 
caused by the Least Refrangible End of the Spectrum,” by 
Capt. Abney, R.E., F.R.S. 

In a paper contributed to the Philosophical Magazine in 
January last, the author expressed an opinion that Chastaing’s idea 
regarding an acceleration of oxidation being caused by red light 
might prove true in regard to the oxidation of the photographic 
image, and elsewhere?’ that Becquerel’s coloured spectra might 
be explained on the same principles, and this he finds to be true 
as regards oxidation of the photographic image. 

A silver bromide film was exposed to diffused light. It was 
then submitted to the action of the solar spectrum, whilst 
immersed in a solution of potassium permanganate, hydroxyl, 
potassium bichromate, or nitric acid, or in ozone. When the 
strength of these was correct, a reversed image of the least 
refrangible end of the spectrum was obtained, an increase in 
oxidation taking place where the red rays acted, the reversal 
commencing somewhere near D, and extending into the ultra-red. 

The accelerating effect of the red rays is most marked when 
the solutions are weak; but there is a limit to the dilution 
caused by the fact that in the films employed the silver salt is 
sensitive as far as the wave length 10,000, and there must be 
sufficient strength to oxidise the invisible image as it is formed, 
besides gradually destroying the effect of the preliminary 
exposure. With silver iodide, as there is no reduction by the 
red rays, the reversed action is much more readily obtained. 

A reversed image of the least refrangible end of the spectrum 
can thus be produced by using solutions of a certain strength, 
whilst if made more dilute an unreversed image is obtained. This 
throws a light on Draper’s photographs of this region of the 
spectrum. 


Geological Society, March 6.—Henry Clifton Sorby, 
F.R.S., president, in the chair—Henry Edward Richard 
Bright, George James Cotton Broom, William James Farrer, 
George Scamell, and Joseph Fletcher White were elected 
Fellows of the Society.—The following communications were 
read :—On the geology of Gibraltar, by Prof. A. C. Ramsay, 
F.R.S., and James Geikie, F.R.S. In this paper the authors, 
after giving some account of the physical features of Gibraltar, 
described in detail the various rock-masses of which the peninsula 
is composed. ‘The chief rock is a pale grey, bedded limestone, 
overlain by shales containing beds and bands of grit, mudstone, 
and limestone. Fossils are very rarely met with in the limestone, 
and have never as yet been found in the shales, The only 
recognisable fossil they obtained from the limestone was a 
Rhynchonella, which Messrs. Etheridge and Davidson think is 
most likely RA, concinna. This would make the beds of Jurassic 

e. The limestone forms the great eastern escarpment, and 
dips west under the shales, which form the lower slopes upon 
which the town is built. The dips vary from 12° or 20° up to 
vertical. The connection of these strata with the rocks of the 
adjoining districts in Spain and the opposite coast of Africa was 

“Treatise on Photography,”’ p. 225. Longmans. 


traced, and it was shown that the Gibraltar limestone reappears 
in Ape’s Hill in Barbary, while the overlying shales and the 
sandstones of Queen of Spain’s Chair form all the ground to the 
west of Ape’s Hill up to Cape Spartel. The Jurassic strata of Gib- 
raltar are overlain by various superficial accumulations, the oldest 
of which is a great mass of limestone agglomerate, which is 
unfossiliferous, and shows as a rule no trace of stratification. It 
is made up of angular blocks of limestone of all shapes and sizes, 
and rests upon an uneven surface of limestone : it also covers 
wide areas underneath which only shales are present. It is 
excessively denuded, being worn into ravines and gullies, and 
presents generally athighly honeycombed surface. Terraces of 
marine erosion have also been excavated in it. It is not now 
accreting, and could not have been formed under present con- 
ditions of climate and surface. The authors gave at length their 
reasons for believing it to have been the result of a severe climate. 
The blocks were wedged out by the action of frost, and the heaps 
of angular dédris thus formed were saturated by water derived 
from melting snows, and so were caused to flow e masse down 
the mountain slopes and over the gently inclined ground at their 
base. The caves and fissures of Gibraltar were then described, 
It was shown that the true bone-breccias were confined to these. 
Many of these fossiliferous breccias are of later date than the 
great agglomerate, since they are met with in fissures and caves 
that intersect the limestone and limestone agglomerate alike. 
When the mammalia tenanted Gibraltar, Africa and Europe were 
united, and the climate was genial. All round the rock occur 
platforms, ledges, and plateaus, which are evidently the work of 
the sea. These erosion-terraces are covered in many places with 
calcareous sandstones containing recent species of Mediterranean 
shells. Such marine deposits occur up to a height of 700 feet. 
The movement of depression was interrupted by pauses of longer 
or shorter curation, and the climatic conditions were probably 
much the same as at present. After the rock had been re- 
elevated, the subaérial forces modified the surface of the marine 
sands that covered the limestone platforms, so that they came to 
form long sand slopes. The land at this period was of greater 
extent than it is now, and some grounds exist for believing 
Europe to have been again united to Africa, for mammalian re- 
mains occur here and there in the deposits that overlie the lime- 
stone platforms. These relics, however, it is just possible may be 
derivative. The climate was probably still genial like the present. 
Overlying the marine and subaérial deposits just referred to occurs 
an upper and younger accumulation of massive unfossiliferous lime- 
stone agglomerate. This deposit the authors believe to owe its 
origin to severe climatic conditions. After the marine deposits that 
cloak so much of the eastern side of the rock had been weathered 
into subaérial sand-slopes, large blocks were detached from the 
clifis and steep slopes, and these dropped down upon the sand 
and were soon drifted over. By and by the blocks fell in such 
quantities that the sand-slopes in many places were completely 
buried under a talus of limestone dévis. This was subsequently 
consolidated by infiltration into a solid agglomerate, in the same 
way as the underlying sauds were hardened into sandstone. 
These sandstones contain a few blocks of limestone only in their 
upper portions. In their horizontally-bedded and lower-lying 
portions no limestone blocks occur. This later agglomerate 
bears every stamp of great antiquity, and could not have been 
formed under present geographical and climatic conditions. The 
surface is honeycombed and worn, just like that of the solid 
limestone and the older limestone agglomerate. Since its accu- 
mulation the climate has greatly changed, the present being 
characterised by the absence of frost. In concluding, the authors 
discussed at length the cause of the cold conditions that gave 
rise to the great limestone agglomerates, and argu<d that this 
cause could not have been elevation of the land. They also 
pointed out that a submergence of the Sahara would be equally 
incompetent to bring about the desiderated climatic conditions, 
and that even a former much greater elevation of the land, com- 
bined with the appearance of a Sahara sea, would fail to supply 
us with the severe winter climate that was necessary to produce 
the great agglomerates. They thought that the most probable 
explanation of the phenomena described is that the cold con- 
ditions referred to were contemporaneous with that general 
refrigeration of climate which took place over so vast an area 10 
our hemisphere during pleistocene times. The limestone agglo- 
merates they look upon as the equivalents of those glacial 
deposits that occur so plentifully in our own and other countries, 
and the bone breccias, which are in 
the lower and upper limestone omerates,‘are paralicled by 
the interglacial beds of the British Islands, Sweden, Switzerland, 
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&c.—Notes on the geology of Japan, by J. G. H. Godfrey, 
F.G.S. 


Physical Society, March 16.—Prof. W. G. Adams, pre- 
sident, in the chair.—A special general meeting was held for 
the election, as an ex officio honorary member of the Society, of 
the President of the Physical Society of Paris. —The following 
candidates were then elected Members of the Society :—J. S. 
Bergheim, W. M. Hicks, M.A., Dr. J. Hopkinson, M.A., 
D.Sc., Miss E. Prance, and T. Wills.—The Secretary read a 
paper by Mr. W. J. Millar, C.E, on the transmission of vocal 
and other sounds by wires. The author was led, mainly by a 
consideration of the manner in which sounds are conveyed 
through walls and partitions, to make an extensive series of 
experiments on this subject, from which he concludes that con- 
versation can be carried on at considerable distances by simply 
employing stretched wires provided with suitable vibrating discs. 
In ome experiment two copper wires were attached to points on 
a telegraph wire 150 yards apart, and breathing, singing, &c., 
were distinctly audible ; by stretched wires extending through a 
house and provided with mouth- and ear-pieces in the several 
rooms, conversation could be carried on without difficulty. The 
materials employed for terminals were very varied, and the 
vibrating disc, whether metal, wood, or india-rubber, &c., was 
generally formed as a drum-head, the wire being fastened at its 
centre. The volume of sound appears to be greater with a 
heavy wire, but in all cases it requires to be stretched.—The 
President referred to the experiments of Wheatstone on the con- 
duction of sound by vibrating bodies, especially [long wooden 
rods. He mentioned that in ‘1856 a performance was given at 
the Polytechnic at which numerous experiments connected with 
such conduction were exhibited. Some years ago M. Cornu, in 
conjunction with M. Mercadier, made experiments which showed 
that vibrations can be transmitted along a copper wire and ren- 
dered visible at the distant end on a rotating blackened drum. 
The free end of the wire was attached to a piece of copperfoil fixed 
at its base and provided with a point which left a clear trace on 
the drum when the distant end wasjattached to, say, a vibrating 
tuning-fork. By connecting such an arrangement with different 
instruments and varying the, players also, M. Cornu has ascer- 
tained the form and extent of vibration corresponding to each. 
The arrangement adopted by him was exhibited by Prof. Adams, 
and in conclusion he referred to a passage in Hooke’s ‘* Micro- 
graphia,” which clearly showed that he was aware of the facility 
with which sounds can be transmitted by solid bodies.—Mr. W. 
H, Preece described some experiments made in September of last 
year, by Mr. A. W. Heaviside and Mr. Nixon at Newcastle-on- 
Tyne on this subject, from which they conclude that the method 
might certainly be applied with success to the transmission of 
speech within a building. They find that a No. 4 wire gives 
the best results. The terminals were wooden discs about + in. 
thick, and to these the wire was attached ‘‘end on,” but speech 
could be distinctly heard by laying such a disc on any inter- 
mediate point of the wire. When the wire was particularly still 
speech was audible up to 200 yards.—Mr. G. W. von Tunzel- 
mann then read a paper on the production of thermo-electric 
currents in wires subjected to mechanical strain. The wire, of 
iron, steel, or copper, was stretched vertically between two cans 
which could be maintained at different temperatures. It was 
fixed in the base of the lower can and held in the upper one by 
a clamp attached to the shorter arm of a lever, to the longer arm 
of which the stretching weight was applied. The free ends of 
the wire were joined to copper wires which led to the Thomson 
galvanometer, these junctions being covered with cotton wool. 
He has succeeded in reconciling the contradictory conclu- 
sions arrived at by Sir W. Thomson and M. Le Roux; 
whereas the former only used moderate strains, the latter worked 
near the breaking limit, and the author finds that if the weight 
be gradually increased the direction of the current changes, and 
hence these two authorities found the currents to flow in oppo- 
site directions. A great number of experiments were made, 
and from them it is evident that on applying a strain the deflec- 
tion does not immediately attain a maximum, but it gradually 
nises for about eight minutes, and then gradually falls, attaining 
astationary point at the end of about twelve minutes. —Prof. 
Adams then exhibited a simple arrangement for projecting 
Lissajous’ figures on-to the screen which has been made by his 
assistant, Mr. Furze. It consists of two strong straight steel 
Springs, fixed in separate heavy iron frames, the one horizontally 
and the other vertically. ‘The latter carries at its end a double 
convex lens and the former carries a black disc perforated with a 


small hole and is so mounted that its length may be varied as 
required. If now the disc be placed before the lamp and the 
point of light be focussed on the screen by means of the lens on 
the vertical spring, the two springs may be caused to vibrate 
and the spot will describe a figure corresponding to their relative 
rates.—Dr. Guthrie exhibited an experiment to show the be- 
haviour of colloids and crystalloids in relation to electrolysis. A 
solution of gelatine was coloured with litmus, made acid and 
mixed with sulphate of soda ; two platinum poles of a 6-cell 
Groves’ battery were then immersed in it and the gelatine was 
allowed to set. The mass became comparatively clear round 
the positive pole and red and blue clouds were formed which 
met across a space of about 14 in. in three-quarters of an hour. 
The relative advance of the ions was indicated by the brightening 
of the litmus round one pole and by the blue coloration’ pro- 
duced at the other. 


Chemical Society, April 4.—Dr. Gladstone, president, in 
the chair.—A lecture ‘* On the Application of the Microscope to 
some Special Branches of Chemistry” was delivered by Mr. H. 
C. Sorby, F.R.S. The lecturer confined his discourse to the 
application of the microscope for determining the refractive 
indices of liquids and solids. An object is placed on the stage 
of a microscope and the focus adjusted accurately; on covering 
the object with a plate of some refracting substance, the object 
will be invisible ; to bring it again into focus the body of the 
microscope must be moved further out. If this distance be 
‘*d” and the thickness of the plate be 7, then the index of 
= 7 This distance can be measured either by 

a scale and vernier attached to the body of the microscope or 
by graduating the head of the screw which works the fine adjust- 
ment. The lecturer then described the various methods by 
which the two quantities Zand d could be practically measured 
to sss9th of an inch; the curious and diversified images seen by 
observing with a microscope a circle or a grating through 
transparent plates of various substances were then explained, 
Minerals having no double refraction are unifocal, z.¢., both 
systems of lines in a grating can be seen at the same focus, 
Minerals having double refraction are bifocal, ze, only one 
system of lines can be seen at one focus, a new focus having to be 
found in order to see the lines at right angles to the first set. 
This method has enabled the author to identify various minerals 
in sections s4,th inch thick and zjth inch in diameter. Thus 
in a dolerite z4,th inch thick, a zeolite, labradorite, calcite, and 
augite were identified with almost absolute certainty. In sec- 
tions of shells 455th of an inch thick calcite can be easily dis- 
tinguished from arragonite. In conclusion the lecturer referred 
to the connection between the indices of refraction and chemical 
composition ; the data are defective at present, but several points 
have already been made out ; thus of two minerals having similar 
compositions, but one containing calcium and the other one of 
the alkalies, the first has a higher index of refraction; a lime 
garnet on the other hand has a lower index than a precious 
garnet which contains iron instead of calcium. 


Linnean Society, April 4.—W. Carruthers, F.R.S., vice- 
president, in the chair.—There was exhibited by Dr, H, Trimen 
the base of the stem of the Water Hemlock (Cicuéa virosa, 
Linn.) in its floating winter state, obtained near Yarmouth. This 
was well figured in the P%z/. Zrans. last century, but since has 
seldom been referred to by botanists—Mr. G. Murray showed 
under the microscope specimens of growing Saprolegnia, exhi- 
biting terminal and interstitial oogonia.—A paper on some 
minute hymenopterous insects, by Prof. J. O. Westwood was, in 
his absence read by Mr. McLachlan. This contains descriptions 
of the following new forms : Mymar taprobanicus, M. wolas- 
tonit, Alaptus excisus, Oligosita subfasciata, O. stanforthit, O. 
nodicornis, and Trichogramma erosicornis, All singular insects 
alike interesting structurally and as regards habits, &e.—A short 
notice was made by Mr. M. C, Cooke on a collection of fungi 
from Texas, made by Mr. Ravenel. Adding all other recorded 
species the series shows that much yet remains unknown in the 
mycologic flora of what probably is one of the richest States of 
the Union.—The Secretary read some remarks on the peculiar 
properties ascribed to a fungus by the Samoans, by the Rev. 
Thos. Powell, The natives name it ‘‘ Limamea ” ; specimens of 
which have been forwarded to the Rev. M. Berkeley for identi- 
fication. It destroys their bread-fruit trees and the Chestnut 
(Znocarpus edulis). An antidote to its ravages is said to exist in 
the liliaceous plant Crinum asiaticum, which the natives grow 
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between the trees liable to be affected.—The following gentle- 
men were elected Fellows of the Society :—Frederick Manson 
Bailey, Dr. Archibald Hewan, George Payne, jun., and James 
R, Reid. 

Zoological Society, April 2.—Prof. Newton, F.R.S., vice- 
president, in the chair.—A communication was read from the 
Marquis of Tweeddale, F,.R.S., containing the seventh of his con- 
tributions to the ornithology of the Philippines. The present 
paper gave an account of the collection made by Mr. A, H. 
Everett in the Island of Panaon.—Mr. A. G. Butler, read de- 
scriptions of new Lepidoptera of the group Bombycites in the col- 
lection of the British Museum.—A communication was read 
from M, E. Oustelet, containing the description of a new species 
of cassowary, from New Guinea, proposed to be called Casu- 
arius cdwardsi.—-A communication was read from Mr, F. 
Nicholson, F.Z.S., containing the description of an apparently 
new species of American pipit from Peru, which he proposed to 
call Anthus peruvianus.—Prof, A. H. Garrod, F.R.S., read 
some notes on the placentation of Hyomoschus aquaticus as 
observed in the pregnant uterus of a fresh specimen of this 
animal recently examined, 

Victoria (Philosophical) Institute, April 1.—A paper 
on modern geology and its bearing on the antiquity of man, was 
read by Prof. Birks, of Cambridge. 


Institution of Civil Engineers, April 9.—Mr. Bateman, 
president, in the chair.—The paper read was on the embank- 
ments of the River Thames, by Mr. Edward. Bazalgette, 
Assoc. Inst, C.E, 

EDINBURGH 

University Chemical Society, March 13.—Mr. W. Inglis 
Clarke, B.Sc., vice-president, in the chair.—A paper was read 
by Mr. Adrian Blaikie on the salts of trimethylsulphine, con- 
taining the results of a joint investigation carried on by Prof. 
Crum-Brown and himself. They find that the oxalate of tri- 
methylsulphine crystallises in clear hydroscopic plates with one 


molecule of water of crystallisation, {(CH,),S},C,0, + H,0. 
On heating, the salt at 110° C. gives off its water of crystallisa- 
tion, and at 140° gives off sulphide of methyl, leaving pure 
oxalate of methyl, = (CH,),C,0, + 2(CH,),S. 
The sulphide of trimethylsulphine, obtained by mixing equal 
quantities of sulphydrate and oxyhydrate of trimethylsulphine, 
can only be obtained in a solution which when evaporated over 
phosphoric anhydride in an atmosphere of coal gas, decomposes, 
after a certain strength of solution has been reached, into sulphide 
of methyl, {(CH,)3S},S = 3(CH,),S. The hyposulphite of tri- 
methylsulphine is obtained either by oxidation of the sulphide or 
polysulphide of er It crystallises in clear hydro- 
scopic four-sided prisms with one molecule of water of crystallisa- 
tion, {(CH,),S},S,03 + H,O. This salt has all the charac- 
teristics of an alkaline hyposulphite. On drying over phosphoric 
anhydride it gives off its water of crystallisation, and on heating 
the anhydrous salt at 137° C. it gives off 23°5 per cent. sulphide 
of methyl, leaving a white crystalline substance, soluble in water, 
alcohol, and ether, which is at present under investigation.—A 
paper was also read by Mr. John Treharne, M.B., C.M., on 
some phenomena observed in the cooling of fats. 
Paris 

Academy of Sciences, April 15.—M. Fizeauin the chair.— 
The following among other papers were read :—Sun-spots and 
magnetism, by M. Faye. Replying to Prof, Piazzi Smyth’s 
question (NATURE, vol. xvii. p. 220), M. Faye says :—1. The 
periods 10°45 years for the needle, 11°11 for the spots, have been 
well determined by Mr. Broun and M, Wolf respectively. 2. 
The two phenomena are not related. 3. A combination of 
favourable circumstances, reproduced every 176 years, has led 
to belief in their connection. 4. These temporary concomi- 
tances are not absolutely rare in the history of sciences.—On a 
new compound of palladium, by MM. Sainte-Claire Deville and 
Debray. ‘This relates to an ammoniacal sesquichloride of pal- 
ladium, obtained by causing chlorine solution to act in the cold 
state on yellow chloride of palladamine, One analysis of it 
gave: palladium, 42°6; orine, 43°5; ammonia, 12°9.— 
Experiments tending to imitate various forms of foldings, 
contortions, and ruptures met with in the earth’s crust 
(continued), by M. Daubrée. A thin layer of an ad- 
hesive colouring matter is applied! to the surface of a dis- 


tended balloon of vulcanised caoutchouc. On letting some of 
the air escape the coated portion forms a protuberance with 
regular and parallel wrinkles in certain directions; and M, 
Daubrée finds like phenomena in the earth’s crust.—On -the 
annual temperature of the air, the earth, and the water, in the 
Jardin des Plantes of Montpellier, according to twenty-six 
years of observations, by M. Martini. The mean annual tem. 
perature (of the air) is 13°42°; at Paris and Montsouris Obser- 
vatories it is 10°67° for the same twenty-six years. The mean 
annual temperature at o*1om. depth in unsodded ground is 
inferior to that of the air (about 2°) if only morning obser- 
vations are taken; but from observations morning and evening 
they are nearly the same (ground, 14°65°, and air 14°11°, in the 
year 1863). ‘The mean temperature of the subterranean sheet 
of water is 12°77°.—Report on a memoir by M. Jobert 
relating to aerial respiration of some Brazilian fishes. M, 
obert has found several fishes in the Upper Amazon, 
ving two modes of respiration, one by the gills, the other by 
the alimentary canal, swallowing air and evacuating by the anus 
a gas which has more CO, and less O than air has. ‘The intes 
tine has a number of filiform appendices composed of blood 
vessels, which doubtless absorb some of the swallowed oxygen, 
In other fishes the gas returns by the mouth instead of the anus, 
In others the swimming-bladder (which has numerous blood 
vessels in its walls) takes the place of the lungs.—On the equi- 
valent of gallium, by M. Lecoq de Boisbaudran. From calcina- 
tion of the alum and calcination of the nitrate the mean obtained 
fot the equivalent is 69°865. This agrees closely with a theo- 
retical number got for a body between aluminium and indium,— 
On the mode of formation of the meteoritic breccia of Santa 
Catharina, Brazil, by M. Meunier. Four phenomena are traced :— 
1, Shattering of the metallic iron, and accumulation of the 
fragments with spaces between. 2. Penetration of sulphu- 
retted hydrogen into these spaces, producing sulphur, and a 
mixture of pyrrhotine and graphite. 3. Mechanical crushing 
of the mass, 4. Production of new graphitous matter filling the 
fissures of the second formation.—On the dissociation of hydrate 
of chloral, by MM. Moitessier and Engel. From experiment 
they find that the tension of the vapour of the substance, when 
boiling, is superior to atmospheric pressure, hence they infer 
dissociation of the hydrate between 78° and 100° as affirmed 
by M. Wurtz.—On a rare form of the hepatic organ in worms, 
by M. Chatin. In a nematoid of the group of Agamonema, 
Dies, an exterior glandular mass is developed round the middle 
intestine.—Experiments proving that pure urea never causes 
convulsive disorders, by MM. Feltz and Ritter.—On two rain- 
bows with opposite curvature, by M. Faraguet. This was 
observed at Agen, on April 8. The bows formed a figure like 
x,—M. Tommasi presented a new system of relays for long sub- 
marine cables, 
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Of the highest attainable perfection, illustrating Physiology, 
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UNIVERSITY of LONDON rst M.B. and 
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For particulars apply to Dr. Gi--espig, Secretary, at the Hospital. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
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CASTLETON, DEBYSHIRE. 
JOHN TYM is now enabled to offer the 


following rare and i ing Col 
Palzolithic, 30 Specimens (including Teeth, &c., of Rhinoceros, £ 5. ¢ 
Bison, Reindeer, Hyena, &c , and Casts of Implements)... 66 
Cresswell Caves, 18 Specimens woo one © 10 9 
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Pleistocene Fauna (a splendid set), 100 Specimens 
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Catalogues post free. 


LONDONCLAY FOSSILS from SHEPPEy, 
Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 100 good 
Specimens with neat labels (so or more Species), 10s. ; half the quan. 
tity, 5s. iage paid to London. 

The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 

Specimen Fruit, and Copy of Papers on ‘‘Geology of Sheppey,” post 
free for three penny stamps. List, with Copy of Testimonials, in prepara- 
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GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“ As it is impossible to enable the reader to recognise rock S$ and mine. 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of sp , such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineral at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Cabinets :— 

roo Specimens, in Cabinet, with 3 TrayS 

200 Specimens, in Cabinet, with 5 Trays .. «- 5 5 

300 Specimens, in Cabinet, withg Drawers... 

400 in Cabinet, with 13 Drawers 2% 0 
ore extensive Collections at 50 to 5,000 Guineas each. 


THE POPULAR ee ty POCKET CABINET 

IMustrative of Mineralogy, Palmontology, Petralogy, Conchology, Meul- 

lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 
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ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NaTurs last year, is still open, and more 
than twelve th d Specimens, al: fully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

sq-, Sussex House, Howard orwood, -» enclosing 
dressed envelope. 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and other sets in the Loan 
and Educational Museums of South Kensington. 


W. LADD & CO., 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STRE%1, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be applied to Holtz Machines 0] 

old form. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA- 

RATUS, complete in Case, post free 3/. 85. 64. 


CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 


ALSO, 
Philosophical Apparatus of every Description, 


Milustrated Catalogue, Sixpence. 
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Sale bp Auction, 
Scientific and Miscellaneous Property. 


Mr. J. C. STEVENS will sell by Auction at 
his great Rooms, 38, King Street, Covent Garden, W.C., on FRIDAY, 
Nov. 9, at half-past 12 o’clock precisely, Scientific and Miscellaneous Pro- 
perty, consisting of Piate, Electrical Machines, and a variety of Appa- 
ratus, Dissolving-view Lanterns and Slides, Models of Steam Engines, 
an expensive set of Wheatstone’s ABC Telegraphs, Telescopes, Micro- 
scopes and Objects for ditto, Induction Coils, and a variety of miscella- 
neous articles. 


On View Morning of Sale and Catalogues had. 


NOTICE TO SCIENCE TEACHERS, &«. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 3s. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


WANTED, by a SCIENCE TEACHER 


who has received instruction under Professors Huxley and Frankland, 
and holds Certificates in Chemistry, Geology, &c., Evening Employ- 
ment.—Address J. T. U., 63, Lisson Grove, N.W. 


MR. CAMERON (Science Schools, South 


Kensington Museum) prepares Students in Chemistry and Botany for 
London Examinations, at his private laboratory every evening, 7 to 10. 
Highest references. Terms on application. 


KENSINGTON MASTER gives efficient 


Lectures in Ladies’ Schools, &c. Botany (actual specimens), Physio- 
logy, Geology, &c. Moderate Terms.—J. MAcKRELL, 157, I. Street, 
Queen’s Park, W 


CHEMISTRY, PHYSICS, GEOLOGY, 
MINERALOGY, STEAM, &c, by a most successful Teacher from 
Cornwall. Exhibitioner and Medallist. Terms (visiting Paddington, 
Kensington, and_neighbourhood), 2s, 6¢. per hour.—CHEMIcus, 2, 
Stanley Terrace, Paddington, W. 


5, 0. TISLEY & 
OPTICIANS: 


BROMPTON ROAD, 
(Close to South Kensington Museum). 
PROF, DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 ros. to £21. 


172, S.W. 


Specimen Curves drawn on card, post free, 3s. per dozen, 
STEREOSCOPIC Ditto, 
Giving visibly solid figures of wave motions, each 15. 

Price Lists of Acoustic Apparatus, with Drawings and Description of the 

Harmonograph, Post Free, 2d. 
THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 


Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on — farming, and a mass of 
intelligence of partieular value to the agriculturist, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3d., or prepaid, 15s, a year post free. 

Published by W. PICKERING, 21, Arundel Street, Strand, W,C. 


NATURE iii 


THE QUARTERLY REVIEW, 
No. 288, is published THIS DAY. 
CONTENTS, 
I.—ODILON-BARROT. 
Il.—HISTORY OF THE MONGOLS. 
ROMANISM, SOCIALISM. 
IV.—CARRIAGES, ROADS, AND COACHES. 
V.—CONTEMPORARY ITALIAN POETS. 
VI.—LOBSTER, CRAB, AND OYSTER FISHERIES. 
VIL—ALFRED AUSTIN’S POEMS. 
VIII.—THE NEW REPUBLIC AND MODERN PHILOSOPHERS, 
IX.—ORDINATION AND CONFESSION. 
X.—THE LIBERAL PARTY AND FOREIGN POLITICS. 


JOHN MURRAY, Albemarle Street. 


FRASER’S MAGAZINE, 
No. XCV. NOVEMBER. 
ConTENTS. 
Psychological Curiosities of Spiritualism. 
English Orthography. 
Rambles. By Patricius Walker, Esq.—In Devon and Cornwall 
Studies in Russian Literature. XII. 
Garibaldi in France. II. 
An Old Story Now. 
Buddhist Schools in Burmah. 
Three Weeks with the Hop-Pickers. 
The West India Question. 
London: LONGMANS & CO. 


“That excellent periodical Taz Garpgn.”—Professor Uwan. 


THE GARDEN: A Weekly Illustrated 
Sa of Gardening in all its Branches. Founded and Conducted b: 
- ROBINSON, F.L.S., Author of ‘Alpine Flowers for Engli 
Gardens,” &c. 


A Coloured Pilate is now issued with every number of The Garden. 
Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 
The Flower Garden. Hardy Flowers. 
Landscape Gardening. Town Gardens. 


The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens, The Greenhouse and Stove, 
Notes and Questions. The Household. 


Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 


Professor Asa Gray says: “‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 634. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s. ; Half a Year, 145. ; yee! of a 
ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 

The Garden, 37, Southampton Street, Covent Garden, London, W.-C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies, 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reperts of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal ——- Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
ant principal Agricultural Associations throughout Great Britain 
an reiand. 

For amas addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 


EsTABLISHED 1843. 


THE “HANSA,” 
Published since 1864, in Hamburg, is the only independent fessional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Pre 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 wba be insertion, Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 


W. v. Freepen, M.R., Hamburgh, Alexander Street, 8. 
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THE CHANNEL ISLANDS’ MUSEUM & INSTITUTE OF PISCICULTURE SOCIETY, LIMITED, 


CAPITAL—£5,000 IN 5,000 SHARES OF £1 EACH. 
(With power to increase.) 


This Society is estab'ished on an entirely scientific basis, with the object of fostering and promoting the science of Economic Pisciculture, and 
of supplying English and other naturalists and natural history students with facilities, not hitherto accessible, for pursuing Marine Biological Investigation, 
The aim of the Society is, in fact, to provide, in a conveniently accessible and suitable locality, an institution which shall fulfil for the entire north of 
Europe that sphere of utility which the well-known Naples Aquarium and Zoologica! Station now does for the south, Mature consideration has led 
to the selection of a most eligible and advantageous site in the neighbourhood of St. Helier’s, Jersey, for this purpose. y 

As with the Naples Institution there wi!l be embodied in this undertaking the following several features of utility and attraction :—Firstly, for the 
entertainment of the public, and as a source of income for the defrayment of the general working expenses, a Saloon will be set apart for the public 
display of the living denizens of the ocean, and of which it may be said that the shores of the Channel Islands produce an unparalleled wealth of numbers 
and var.ety. Adjoining the Saloon there will likewise be a Museum, available both as a Lecture-room and for the exhibition of a typical Natural History 
Collection, more especially representative of the luxuriant Marine Fauna and Flora of the Channel Islands. 

The more important ‘Technical Department will include Laboratories, with all suitable Apparatus and Instruments, Tanks for Experimenta! 
Pisciculture, and a Library of Standard Scientific Works and Serials for the use of naturalists and students who shall repair here for the purpose 
of prosecuting Marine Biological Research. With the Institution will also be associated a Dépot for the supply of. living or carefully-preserved 
marine specimens to British or other Universities, Museums, Science Schools and Aquaria, or to naturalists that may require the same for museum types, 
class demonstration, or for private investigation. 

In view of a desire already expressed by many wishing to assist in the establishment of this Institution without becoming Shareholders, the Society 
is empowered to receive Contributions towards the establishment and further development of the Institution. Such moaeys contributed will be devoted 
entirely to the uses above-mentioned, and will not be applicable for the purposes of a Dividend or otherwise for the personal advantage of the ordinary 
Shareholders. Especial privileges wilf be granted to all such Donors ; Subscribers of £10 and upwards receiving in return the ad ge of a Life- b 
ship and free admission to the Institution upon all occasions on which the building is open to the public. 

The technical control of the Institution wi!l be undertaken, as Naturalist Director, by Mr. W. SAVILLE KENT, F.L.S., F.Z.S., &c , formerly 
Assistant in the Natural History Department of the British Museum, and whose experience as Naturalist for some years to the leading English Aquaria 
eminently qualifies him for this position. ‘ 

In registering the Memorandum and Articles of Association of this Society, special care has been taken to secure for the undertaking a purely 
scientific status, and to permanently exclude from it all those supplementary attractions of an irrelevant nature usually associate i with public exhibitions 
of the living wonders of the deep. It is only under such restrictions and reservations that patronage and subscriptions are here invited. 

For Prospectuses and further particulars apply to the SecreTary or to the NaturacisT Direcror, 16, Royal Square, St. Helier’s, Jersey. 

Contributions of Books and Serial Literatu:e relating to iological Subjects suited for the Library, of Instrum-nts and Apparatus for the Laboratory, 
or of Natural History Specimens for the Museum, will be most gratefully accepted 2 Nar nes aad 

An especial appeal for support is here made to the Fellows and Members of the various Metropolitan and Provincial Scientific Societies, and who 
have now placed belore them an unprecedented opportunity of advancing the prestige and interests of English Marine Biological Science. 


¥UST PUBLISHED, 


A NEW SYSTEM OF SHORTHAND. 


SHORTHAND FOR GENERAL USE. 


BY j. D. EVERETT, 


Professor of Natural Philosophy in the Queen’s College, Belfast. 
Feap. 8vo, price 2s, 6d. 


MARCUS WARD, AND CO., London and Belfast. 
LINES OF ANIMAL LIFE, | GEMS AND PRECIOUS STONES. 


AND MR. BRYCE M. WRIGHT begs to call the attention of Collectors to 

LINES OF VEGETABLE LIFE. | his Stock, which includes White Aquamarines, Andalusites, Cymophane 

| Cats’ Eyes, Pink, *ellow, and Whire Topazes, the new Green Garnets, 

The first being a Paper read before the Microscopical Society of Liver- | Spodumenes, Red and Blue Ipinels, Alexanar tes (green by day and red by 

pool, December 2, 1876, and the latter the Inaugural Address delivered at | night), Star Sapphires, Iphenes, Diopsides, Phenakites, and other out-of- 

the Annual Meeting of the Society, January 19, 1877, by the Rev. Henry the-way Gems. 

H. Hicains, A.M , President. 
; Price One Shilling. BRYCE M. WRIGHT, F.R.G.S., &c., 

Liverpool: G. G, WALMSLEY, 50, Lord Street. | go, GREAT RUSSELL STREET, BLOOMSBURY, 


= LONDON, W.C. 
THE TELEGRAPHIC JOURNAL 
_ THE MICROSCOPE IN PRACTICAL 
ELECTRICAL REVIEW. MEDICINE. By LIONEL S. BEALE, M.B., F.R.S. 
Published on the rst and rsth of the month, price 4¢.; Subscription per The Fourth Edition will be ready in October. Two Hundred Pages and 
Annum, post free in Great Britain, 9s. — | ncaa been added to this Edition, and the work has been 
ConTENTS FOR SEPTEMBER 1. 
Science at te Brith | London : J. & A CHURCHILL, New Burlington Street. 
— ie Current Key. it! ustrations. | 
-—Indiarubber osidered in Relerence to its Application to Telegraphy. | (HE ENTOMOLOGIST’S MONTHLY 
4—Mowbrays ” Blasting Battery. MAGAZINE. 
5-—Electricity in War. , Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
6.—Theiler’s Patent Relay. (With Illustration.) Conducted by J. W. Douctas, R. McLacutan, F.RS., E. C. Rvs, F.ZS. 
and 


—— H. T. Stainton, F.R.S. 
Motes This Magasine, commensed 1864, standend seticies and notes 
connected tomol especiall Insects 0 
London: HAUGHTON & CO., 10, Paternoster Row, Subscription—Six Shillings per Volume, post-free. The volumes com- 
To whom also Communications for the Editor may be sent. mence with the June number in each year. : 
’ e ¢ entire set to date, at the in i tos. H 
THE BRE ERS’ GUARDIAN: vols. may be had separately or together, at 7s. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 


A Paper devoted to Protection Brewers’ Interests, 
icensing, Legal, and Parliamentary Matters. N.B.—Communications, should be sent Editors above 
Revizw oF THE Matt anp Hop TRApEs; AND WINE AND Spirit TRADR a idress. oe 


RD. 

The Official Organ of the Country Brewers’ Society. In Crown 8vo, price 9s. ‘ 

(Pounded | SOUND and MUSIC: a Non-Mathemati 

¢ Brewers’ Guardian” is published on the of every i ical Constituti ical Soun: id Har- 

Tuesday, and is the only journal officially connected with brewing interests. pon i 

_Subscriptien, 165. 64. per annum, post free, dating from any quarie:-day. By SEDLEY EAYLOR, M.A., late Fellow of Trinity College, C= 
Single Copies, rs. each. Registered for transmission abroad. bridge. 

Offices—s, Bond Court, Walbrook, London, E.C MACMILLAN an> CO., LONDON. 
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NATURE Vv 


DIARY OF SOCIETIES. 


LONDON 
THURSDAY, Novemser t. 

Lixwgan Society, at 8.—On the Source of the Winged Cardamom of 
Nepal: Dr. G. King.—Note o1 Australian Finches of the Genus 
Poiphila: Capt. W. Armit.—On the Self-Fertilisation of Plants: Rev. G. 
Henslow.—Revision of the 77ffidea (a Group of Anomourous Crustacea) : 
Ed. J. Miers. 

Cuemicat Society, at 8.—On some Hydrocarbons obtained from the 
Homologues of Cinnamic Acid: W. H. Perkin, F.R.S.—On Anethol 
and its Homologues: W. H. Perkin, F.R.S.—On two new Methods fur 
estin ating Bismuth Volumetrically : M. M. P. Muir. 

FRIDAY, 2. 
GzoLocists’ ASSOCIATION, at 8.—President’s Inaugural Address. 
SATURDAY, NovemsBer 3 
PuysicaL SocieTY, at 3.—Ice as an Electrolyte: Prcfessors Ayrton and 


SUNDAY, NovemBer 4. 

Sunpay Lecrure Socigry, at 4.—The ¢rnciples of the System of 
Reformatory and Preventive Discip'ine, as worked out in Theory and 
Practice by Mary Carpenter: Dr. W. B. Carpenter, F.R.S. 

MONDAY, Novemeer 5. 

Rovat INSTITUTION, at 2.—General Monthly Meeting. 

TUESDAY, NovemBer 6. 

Zootocicat Socigty, at 8.30.—Reports on the Additions to the Society's 
Menagerie during the Months of June, July, August, and September, 
1877: The Secretary.—Description of New Reptiles from the Madras 
Presidency: Lieut.-Col. R. H. Beddome, C.M.Z.S.—Notes on a Collec- 
tion of Birds made by Mr. A. H. Everett in the Island of Luzon, Phil- 
lipines : The Marquis of Tweeddale, F.R.S.—A Further Contrivution to 
the Knowledge of the Exising Ziphioid Whales, Genus Mesoplodon : 
Prof. W. H. Flower, F_R.S. 

WEDNESDAY, November 7. 

Rovat Microscopicat Socisty, at 8.—An Intsoduction to the Study of 
Evergreens by the Micro-Spectroscope: Thos. Palmer. 

HorTICULTURAL Socigty.—Scientific Committee at 1. 

ENnTOMOLOGICAL SOCIETY, at 7. 

THURSDAY, Novemeer 8. 
MATHEMATICAL Society, at 8.— Annual Meeting.— Paper by Prof. Cayley. 
WATFORD 
THURSDAY, Novemner 8. 

NaturaL History Socizty, at 8.—The Birds of Our District: John E. 

Littleboy. 


DUPRE’S APPARATUS 
‘ESTIMATION OF UREA 


By means of hypobromide. 
HOW & CO.”"S STUDENT’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO.”S GEOLOGICAL DIA- 
GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 
Catalogues on Application. 
JAMES HOW AND CO., 
5, St. Bride Street (late 2, Foster Lane), London. 


NBN & P OL S; 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research. 
Sole Agents for C. A. KAHLBAUM, Berlin. 


Price Lists and Special Quotations upon application. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shiiling per foot for the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WA! ERLOO ROAD, LIVERPOOL. 
63, ANDERSION QuAY, GLASGOW. 


MANUPACTORY—GATESHEAD-ON-TYNE. 


PATENT ELECTRIC SELF-LIGHTING 
GAS-BURNER. 


An attractive addition to Lecture Table Apparatus, and an 
interesting and useful appliance for the Study, &c. Can be 
screwed on any bracket. 


PRICE ss. POST FREE, §5. 6d. 
MOTTERSHEAD & CO., 


IMPORTERS OF SCIENTIFIC APPARATUS, 
7, EXCHANGE STREET, MANCHESTER. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated by Post, 6 Stamps. 
al 


NOW READY, 
GRIFFIN’S CHEMICAL HANDICRAFT. 


SECOND EDITION. 
PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C, 
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A PERFEC 


‘FOR ALL PURPOSES. 
FLETCHER’S PATENT, 1877. 


ILLUSTRATED LIST ON APPLICATION. 


THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 

y tive invention in the curative treatment of Hernia. The use of 

y a steel spring, so often hurtful in its effects, is here avoided ; a 

soft bandage being worn round the body, while the requisite 

resisting-power is supplied by the MOC-MAIN PAD and 

PATENT LEVER, fitting with so much ease and closeness 

that it cannot be detected, and may be worn during sleep. A 

descriptive circular may be had, and the Truss (which cannot 

fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 26s. 6d., and 315. "| Post 


Double ,, 315. 6d., 428., and 52s. 6d. 
a Umbilical ,, 42s. and 52s. 6d. free. 


peiitten Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 105., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each. 
PREPARED ONLY BY THE PROPRIETOR, 


G J ANDREWS, 
No. 1, LITTLE ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the efficacy, medicinal action, and compcsition of the 


“ Pick Me-Up,” by the Proprietor, 
A CERTAIN 


HOLLOWAYS OINTMENT 


For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


Recently published in 8vo, 10s. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T, 
MACLAGAN, M.D. 

“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 

“* An able and exhaustive inquiry.”—Pudblic Health. 

“ A book of a very high order of merit. We bene se 4 recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be efulto Dr. Maclagan 
for showing the actual position of the advocates of tae germ theory at the 
present time.”——London Medical Record. 


MACMILLAN & CO., London. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Tren, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 
Subscriptions for 1877 (12s. post free in the United Kingdom) payable ; 
advance > the publishers, sing Ranken and Co., Drury House, St 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6d. bound in cloth), also covers for the volume (price 1:.), 
and back numbers. 


On the rst of every Month, price One Shilling. 
THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations.on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 

History Books. 
JOHN VAN VOORST, 1, Paternoster Row. 


FRENCH HYGIENIC SOCIETY, 40, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs, Burggraeve and P. A. Desjardin. Hours of Consultation from 
3 to 5 P.M. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from 10.30 to 12._ Chemical and Medi- 
cal Analyses made. Depét for Continental Hygienic Productions, 
Medical Belts, &c. 


The dosimetric system of medicine is the connecting link placed by Dr. 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic schools. 

This system, which is now well known and much used by doctors in 
Europe and South America, where it is steadily gaining ground, consists of 
a treatment that is at the same time convenient, agreeable, and sure. It 
depends upon the purity of the medicine and exactitude of the doses, 
and is applied to the nature and causes of diseases both chronic and acute. 
In a word, it is the realisation of the hopes and researches of the alchemists 
of the middle ages, 

These medicines are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnance. 

This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, all the complicated mixture of 
drugs of nauseous odour and taste, respected by the old formularies, 
but which now, in the face of the progress of modern science, have no longer 
the necessity of existence. 

It is, above all, in chronic diseases (the ‘‘non possumus” of the old 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of the 
spleen and kidneys, paralysis, scrofula, &c., that the system ot Dr. Burg- 
graeve, combined with that of Dr. P. A. Desjardin, gives the most 
remarkable results. 

A large number or cures, obtained in a comparatively short time, highly 
confirm the therapeutic value of the electro-dosimetric system. : 

If we consider that chronic maladies are caused by a diathesis, which 

always produces a change in the vital and nutritive organs, and if, on the 
other hand, we consider carefully the electro-magnetic phenomena, and the 
subtle nature of that agent, which, if it be not life itself, is one of its most 
active and important principles, we easily perceive the therapeutic value of 
a method which acts directly upon the vitality of the patient, by employing 
those agents which are essentially vital. ? 
_ It is thus that in charging the electric currents, which penetrate directly 
into the organism, wita molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
— of the fluids, and restore that equilibrium of which health is the 
result. 

But it must be understood that for a treatment of this kind a wide experi- 
ence is necessary; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. 

In establishing the “‘Electro-Dosimetric Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiest and most active concurrence in the treatment of 

unfortunately large class of persons afflicted by chronic diseases. 
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NOW READY, PRICE 12s. 6d. 


(Size 27 x 22 Inches.) 


PATENT WORKING DRAWING 


OF 


TRUNK ENGINE MOTION. 


BY 


H. ann T. C. BATCHELOR. 


Upon a principle entirely new, the idea being to facilitate the study of the 
working of the Machine, by showing it in Action on the Drawing, and making 
the working parts describe, with the greatest precision and accuracy, the same 
paths and movements as they would in the Machine itself. 


This Drawing is intended to convey a general idea of one of many modes 
adopted by Engineers for applying Steam Power. The Engine in the Drawing 
is shown in Section through a centre line of Cylinder, Trunk, and Side Valve ; 
the passages to top and bottom of Cylinder, and the Central Passages in the 
Valve and Facing for exit of Steam after performance being clearly indicated. 


The Action of the Slide Valve, as operated upon by the Eccentric and its 
connections, its functions of distributing the Steam above and below the Pistons, 
and afterwards allowing it to escape; the precise points of “ admission” and 
“cut-off,” as well as the exact period at which the Valve opens and closes its 
communication with atmosphere or condenser, may be studied to very great 
advantage by the aid of the Drawing in motion. 


To the Unprofessional Man or Student to whom perspicuity is an object, 
this Drawing will prove invaluable. The Working Parts being capable of 
Motion, may be manipulated on the Drawing with the greatest ease, placed 
in any position, or turned continuously, as may suit the purpose of the _ 
learner. 


LONDON: MACMILLAN AND CO. 
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PARKINSON & FRODSHAM, 


CHRONOMETER AND WATCH MAKERS, 
LONDON: 


CORNHILL, 


4, CHANGE ALLEY, 


Extract from the Report of the Director of the Portsmouth Observatory concerning Parkinson"and Frodsham’s Chronometer on 
board the Discovery, in the Arctic Expedition of 1875-6. 

‘* Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your Watcu, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 


MICROSCOPIC SPECIALITIES. 


Series I.—24 Pathological Preparations, in Case 
»» I1.—24 Physiological 


=ONNN 


ya —24 Educational 
Diatomaceze (selected) I 
” B.—24 ” (v very I 


rare) 
Series L, IL, III, complete i in One Case, 45 10s, 


Pathological and Physiological Preparations in great and comtnaty nenetng variety, and of most valuable descriptions. 
30s. per dozen. 


Descriptive Lists and full Particulars on application to 


ARTHUR C. COLE AND SON, 
ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 
Late of 62, St. Domingo Vale, Everton, Liverpool. 


MACMILLAN & CO”S NEW BOOKS. 


To be Published wn November and December. 


155. to 


Lectures delivered at the Royal Institution by J. NORMAN 
With numerous Illustrations, 


Stargazing, Past and Present. 
LOCKYER, F.R.S. With Notes and Additions by G. M. SEABROOKE, F.R.A.S. 


Medium 


err By Professor HUXLEY, F.R.S. With Illustrations and Coloured Plates. Crown 8vo. 
[ Shortly. 


ies a History of the Laws, Manners, and Customs of the People. By the Venerable ' 
J. H. GRAY, Archdeacon of Hong Kong. With 150 Full Page Illustrations, being Fac-similes of Drawings by a Chinese 


Artist. 2 vols. Demy 8vo. 


The Voyage of the “ Challenger.” The ATLANTIC. A Preliminary Account of the General 


Results of the Exploring Voyage of H.M.S. ‘‘Challenger,” during the Year 1873 and the Rg part of the Year 1876. Ly 
Sir C. WYVILLE THOMSON, F.R.S. With a Portrait of the Author, engraved by C, H. JEENs, many Coloured Maps, 
Temperature-Charts, and Illustrations, Published by Authority of the Lords Consindennh of the Admiralty. 2 vo's. 


Medium 8vo, 
Ancient Society; or, Researches in the Lines of Human Progress from Savagery 
through Barbarism into Civilization. By LEWIS H. MORGAN. 8vo. 16s. [Hust ready. 


Studies in Comparative Anatomy. I. The SKULL of the CROCODILE. A Manual for Students. 
By. L. C. MIALL, Professor of Biology in the Yorkshire College, and Curator of the Leeds Museum. 


On the Uses of Wine in Health and Disease. By FRANCIS E. ona M.D., F.R.C.P., 
late Physician to Westminster Hospital, and Editor of the Practitioner. 


Natural Philosophy for Beginners. By I. TODHUNTER, M.A., F.R.S. Part II, SOUND, 
LIGHT, and HEAT. 18mo, 


MACMILLAN AND CO., LONDON, 


Printed by R. Ciay, Sons, AND Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by i 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—TuHurspay, November 1, 1877. 
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on 
that 
A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 
“No. 419, VoL. 17] THURSDAY, NOVEMBER 8, 1877. _— [PRICE $5 PER ANN. 
5. to Registered as a Newspaper at the General Post Office.) e {All Rights are Reserved. 


BROWNING’S 
FACHROMATIC TELESCOPES. 


Achromatic Telescope, with 2}-inch object-glas 
. of the best quality, 36 inches focus, with 
celestial and terrestrial eye-piece, on Brown- 


ing’s improved equipoised tripod stand, 
which enables the observer to command the 
zenith, the Telescope in case 


MAN £10 0 0 


— N Achromatic Telescope, with 3-inch object-glass 
ies SS of the best quality, 48 inches focus, two 
“hortly. ' celestial eye-pieces, powers 60 and 150, and 
j one terrestrial eye-piece, fitted with the 
erable * improved equipoise tripod stand, the Tele- 
Jhinese scope packed in case 
£20 0 0 
eneral ; 
By Achromatic Telescope, with 4-inch object-glass 
Maps, fe 


of the best quality, 60 inches focus, three 
celestial eye-pieces, powers 60, 150, and 200, 
and one terrestrial eye-piece on equipoise 
stand, the Telescope packed in case 


2 vo's. 


gery 


4 ready. 


idents. ‘i £30 0 0 


Catalogue of Achromatic Telescopes, Astronomical and Terrestrial, sent free by post. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, 
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD 

oe UNIVERSITIES, HOBOKEN COLLEGE, &c., &c. 


ae, 63, STRAND, W.C. 


FACTORY—SOUTHAMPTON STREET, LONDON, W.C. ESTABLISHED too YEARS. 


R.C.P., 


UND, 


~ 
fe 
r 
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MICROSCOPIC OBJECTS 
Of the highest attainable fection, illustrating Anatomy, Physiology, 
Miller's New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Mi , with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
tis and a free, and Objects delivered in U.S.A. and British Colonies. 
fDMUN WHEELER, 48n, Tollington Road, Holloway, London, N- 


THE TELEPHONE. 


The Public is requested to take notice that the Patentees have granted to 
the India-Rubber, Gutta-Percha, and Telegraph Works Company, Limited, 
the exclusive right to manufacture BELL’S PATENT SPEAKI(NG 
TELEPHONE in this country, and that legal proceedings will be taken 
against all infringers of the Patent, whether makers, sellers, or users. 

All communications with reference to licences to use the Te'ephone in the 
United Kingdom should be addressed to Col. Wm. H. ReyNoups, the 
general agent for the Patent, at the address given below. 

12, Queen Street, London, E.C., November 1, 1877. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o’clock precisely.— 
Sunday, Nov. 11.—RicHarp A. Procror, Esq., B.A., F.R.AS. 
(Author of “‘ Other Worlds,” &c.), on ‘* Mars and Saturn ; their present 
near Approach ; the newly-discovered Moons, &c.” With oxyhydrogen 
Lantern Illustrations. —Members’ Annual Subscription, £1. Payment 

at the Door—One Penny, Sixpence, and (Reserved Seats) One Shilling. 


UNIVERSITY of LONDON ist M.B. and 
PRELIMINARY SCIENTIFIC EXAMINATIONS. —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 
Medical School, which are not confined to Students of the Hospital. 
For particulars apply to Dr. GitLgspig, Secretary, at the Hospital. 


PHOTOGRAPHIC EXHIBITION, 
s, PALL MALL EAST. 


The Annual Exhibition of the Photographic Society is now open from 
= dusk. Admission, One Shilling ; also Monday and Saturday Evenings, 
. Closes November 1s. 


H. BADEN PRITCHARD, Hon. Secretary. 
TO BE SOLD BY AUCTION, on Wednes- 


day, November 14, at the Auction Mart, Market Street, Leicester, a 
very valuable Coilection of PHILOSOPHICAL INSTRUMENTS 
in Chemistry, Crystallography, Electricity, Galvanism, Magnetism, 
Polarisation of Light, &c. Photographic Apparatus, Newman's Stan- 
dard Barometer, Aquarium, Ross At Achromatic Microscope complete, 
&c. Ihe whole on view Tuesday, 13th inst 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Education for Boys. 
Special attention to Science, particularly to Chemistry, both theoretical 


and practical. 
rankland, Roscoe, 


to Dr. Debus, Dr. Fr F.R.S. 
RS. -R.S.; Dr. Tyndall, F.R.S.; Dr. Vi 
F.R.S.; Dr. Williamson, F.R.S. i — 
The Autumn Term commences Tuesday, a 25th. 
WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the vastons it ini 
Boards. Fees moderate—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, W. 


LANCASTER SCHOOL. 


Head Master - Rev. W. E. Pryke, M.A, St. John’s College, Cambridge, 
14th Wrangler, 1866. 
Second Master—Rev. W_T. Newsotv, M A, Fellow of St. John’s 

College, Cambridge, sth Classic, 1873. 

Assistant Masters—J. H. FLatuer, Esq, BA, Emmanuel College, Cam- 

bridge, 14th Classic, 1876, and — Modern History Scholar in the 
University ; J. C. Wirton, Esq., B.Sc. Lond., &c , &c. 

New Buildings, including a LABORATORY, were opened on Septembe 

24, by the Bishop of Manchester. 

There are University Scholarships, which may be given for proficiency in 


Science. 
For Prosp » &e., add Rev, the Heap Master, School House, 
Lancaster. 
FOR SALE, a SET of 


“NA TURE,’ 
Up b end of last month. Price £9. Advertiser would take in part pay- 
ment the 
“ENGLISH MECHANIC,” 
From No. 194, vol. 8, to No, 361, vol. 14, bound or unbound, and also 


No. 406. to complete his set. ~ Add: ALF . i 
ress— RED M. BOX, Scissett, 


NOTICE TO SCIENCE TEACHERS, &, 


In future the Publishers of NATURE will insert Adve. 
tisements of Teachers, &¢., seeking appointments, at th, 
Special Rate of 1s. 6d. for one insertion, or 35. for thre 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sen 
to the Publishing Office by Wednesday mornings. Th, 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


MR. CAMERON (Science Schools, South 


Kensington Museum) prepares Students in Chemistry and Botany fo; 
ndon Examinations, at his private laboratory every evening, 7 to io, 
Highest references. ‘Terms on application. 


WANTED, by a SCIENCE TEACHER 
who has received instruction under Professors Huxley and Frankland 
and holds Certificates in Chemistry, Geology, &c., Evening Empluy. 
ment.—Address J. T. U., 63, Lisson Grove, N.W. 


CHEMISTRY, PHYSICS, GEOLOGY, 
MINERALOGY, STEAM, &c, by-a most successful Teacher from 
Cornwall. Exhibitioner and Medallist. Terms (visiting Paddingtoo, 
Kensington, and ueighbourhood), 2s. 6¢. per hour.—Cuemicus, 2, 
Stanley Street, Paddington, W. 


The TELEPHONE.—A well-known PRO. 
FESSOR can accept a few ENGAGEMENTS to Lecture, wiih 
Experimental Illustrations, on this popular and interesting Invention 
For Terms, &c., address OMICRON, 110, Cannon Street, E.C. 


CASTLETON, DEBYSHIRE. 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 


Palzolithic, 30 Specimens (including Teeth, &c., of Rhinoceros, £ s. d 

Bison, Reindeer, Hyena, &c , and Casts of Implements)... 1 0 o 
Cresswell Caves, 18 Specimens ne © 10 o 
Windy Knoli Fissure, 15 Specimens ... 076 
Pleisiocene Fauna (a splendid set), 100 Specimens oo 5 00 


Flint Flakes from 6d. each. 
Catalogues post free. 


LONDON CLAY FOSSILS from SHEPPEY, 
Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 109 good 
Specimens with neat labels (50 or more Species), ros. ; half the quan- 
tity, 5s. Carriage ge to London. 

The fossils of vegetable origin, being liable to decay, are subjected toan 
efficient preservative process. 

Specimen Fruit, and Copy of Papers on ‘‘Geology of Sheppey,” post 
free for three penny stamps. List, with Copy of Testimonials, in prepara- 
tioo.—W. H. SHRuBSOLE, Sheerness-on-Sea. 


GEOLOGY.—In the Preface to the Student's 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a eae collection of specimens, such as may be procured 
from Mr. TENNANT (14g, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

Specimens, in Cabinet, with 3 TrayS £2 2 

200 Specimens, in Cabinet, with 5 Trays .. s« 

300 Specirhens, in Cabinet, with 9 Drawers... 

400 Specimens, in Cabinet, with 13 Drawers... 21 © 
ore extensive Collections at 50 to 5,000 Guineas each. 


ECHINODERMS FROM MADAGASCAR. 


THOMAS D. RUSSELL has lately received a magnificent Collectioa 
of ECHINI and STAR-FISHES from Madagascar. ‘The series includes 
splendid examples of Heterecentrotus trigonaria and H, mammillaris, 
besides other rare and fine species. c ce 

A Prize Medal was awarded for this Collection at the Maritime Exhibition, 
Royal Aquarium, Westminster. 

The Collection is now for sale, either as Single Specimens or in Sets. 

Coilections of British and Foreign Shells, Fossils, Minerals, Rocks, 
Objects, &c. 


ogues post free. 
THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6. per ounce ; Squares, 
2s. 9d. ; post free 2d. extra ; also oth r Mounting Materials and Objects 

repared for mounting. -CHAS. PETIT, 151, High Street, Sioke 
ewington, N, 
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To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NaTurz last is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

articulars of Subscription may be obtained writing to THomas FLoyp, 

sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES 


Illustrative of Mineralogy, Paleontology, Petralogy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘“‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elemevtary Geology,” 
as. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d.; 25 do, Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25 do. Metals, do , 2s. 6d.; 25 
do. Rough Gems and Stones, do., 2s. 6d. Catalogues free. N.B. -P.O0.O. 
or Cheque must invariably accompany all orders. Trade supplied. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the rst and xsth of the month, price 4d.; Subscription per 
num, post free in t Britain, 9s. 
CoNTENTS FOR NOVEMBER 1. 


1.—Electro-Magnetic Quackery. 
2—Report of the Trinity House on the Comparative Trials ot,,Electric 
Lights at the South Foreland. (Illustrated.) 
3.—Duplex Partial Earth Test. (Illustrated. ) 
4.—Influence of Light on the Electric State of Metals. 
5.—Notes. 
6.—City Notes. 
7,—General Science Columns. 
8,—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


“That excellent periodical Tax Garpsen.”—Professor Uwan. 


THE GARDEN: A Weekly Illustrated 
= of Gardening in all its Branches. Founded and Conducted bi 
. ROBINSON, F.L.S., Author of “Alpine Flowers for Englis! 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
“Mr. Robinson’s valuable and elegant weekly.”—Saturdey Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages 


The Flower Garden. 
Landscape Gardening. 
The Fruit Garden. 
Garden Structures. 


Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. The Household. 

Market Gardening The Wild Garden. 

Trees and Shrubs The Kitchen Garden. 


Professor Asa Gray says: ‘It seems admirably adapted to the wants ane 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of ; and we think we do a favour to those of that class who 
know it notas yet, by calling attention to it.” 

Price 6¢d. Weekly. Specimen Copy, Post-free, 644. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
Year, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37. Southampton Street. Covent Garden, London, W.C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of Englan 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

_ The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. : 

_ The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
tearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal icultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
= > principal Agricultural Associations throughout Great Britain 
and Ir 
on Advertisers aadressing themselves to Farmers a better medium does 

exist. 

Price 3¢. By post, 34¢. Annual Subscription, payable in advance, 145. 

Cffice.—377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent peokeslonsl 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander Street, 8 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by J. W. Doveras, R. McLacutan, F.R.S., E. C. Rvs, F.ZS. 
and H. T. Stainton, F.R.S, 

This Magazine, commenced in 1864, contams standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire sct to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 

ondon: JOHN VAN VOORST, 1, Paternoster Row. 
f-2-~-Comnnniontions, &c., should be sent to the Editors at the above 
a idress. 

THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun ALGzeRNon Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 


morning. Price 3¢., or prepaid, 15s. a year post free. 
Published by W. PICKERING. a1, Arundel Street, Sorand, 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY, 
Edited by Joun T. Carrincton, 
With the assistance of 
Freperick Bonn, F.Z.S. Freperick SMITH. 
Epwarp A. Fitcu. . Jenner Wer, F.L.S. 
= A. Power, M.D. . BucHANAN Wuirts, M.D. 
uring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revizw oF THE MALT AND Hop TRADES; AND WINE AND SpiriT TRADE 
ECORD. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 

* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscriptien, 16s. 6¢. per annum, post free, dating from any quarier-day. 
Single Copies, 1s. each. Registered for transmission abroad. 

Offices—s5, Bond Court, Walbrook, London, E.C 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Henry Trimen, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 


Subscriptions for 1877 (12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6¢. bound in cloth), also covers for the volume (price rs.), 
and back numbers. 


“*A most and delicious valuable article.”— 


3 Standard. 
“The Caracas Cocoa of such choice = 
assall. 


—Food, Water, and Air, edited by Dr. 


CARACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED. 
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THE CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND INSTITUTE. OF 
PISCICULTURE SOCIETY, LIMITED. 


CAPITAL—£5,000 IN 5,000 SHARES OF £] EACH. 
(With power to increase.) 


This Society is estab'ished on an entirely scientific basis, with the object of fostering and promoting the science of Economic Pisciculture, and 
of supplying English and other naturalists and natural history students with facilities, not hitherto ble, for p i ‘arine Biological Investigation 
The aim of the Society is, in fact. to provide, in a conveniently accessible and suitable locality, an institution which shall fulfil for the entire north of 
Europe that sphere of utility which the well-known Naples Aquarium and Zoological Station now does for the south, Mature consideration has leq 
to the selection of a most eligible and advantageous site in the neighbourhood of St. Helier’s, Jersey, for this purpose. 

As with the Naples Institution there will be embodied in this undertaking the following several features of utility and attraction :—Firstly, for the 
entertainment of the public, and as a source of income for the defrayment of the general working expenses, a Saloon will be set apart for the public 
display of the living denizens of the ocean, and of which it may be said that the shores of the Channel Islands prod an led wealth of numbers 
aud varety. Adjoining the Saloon there will likewise be a Museum, available both as a Lecture-room and for the exhibition of a typical Natural History 
Collection, more especially representative of the luxuriant Marine Fauna and Flora of the Channel Islands. 

The more important ‘Technical Department will include Laboratories, with all suitable Apparatus and Instruments, Tanks for Experimenta! 
Pisciculture, and_a Library of Standard Scientific Works and Serials for the use of naturalists and students who shall.repair here for the pu: 
of prosecuting Marine Biological Research. With the Institution will also be associated a Dépot for the supply of living or carefully-preserved 
marine specimens to British or other Universities, Museums, Science Schools and Aquaria, or to naturalists that may require the same for museum types, 
class demonstration, or for private investigation. , 

Following the system adopted at the Penikese Island Station, it is further proposed, for the full development of the scientific resources of this 
Institution, to maugurate Summer Classes for the attendance of Students, and to hold out sufficient inducements for the most eminent authorities on 
various biological subjects to deliver Lectures and a Course of Instruction to these Classes upon that branch of Natural History with which their 
reputation is more especially associated. In view of the Laboratories and Lecture Arrangements being complete by the Summer of 1878, those proposing 
to avail themselves, as Students, of the advantages held out, are requested to cominunicate with the Secretary. 

In view of a desire already expressed by many wishing to assist in the establishment of this Institution without becoming Shareholders, the Society 
is empowered to receive Contributions towards the establishment and further development of the Institution. Such moneys contributed will be devoted 
entirely to the uses above-mentioned, and will not be applicable for the purposes of a Dividend or otherwise for the personal advantage of the ordinary 
Shareholders. F special privileges will be granted to all such Donors ; Subscribers of £10 and upwards receiving in return the advantage of a Life-member- 
ship and free admission to the Institution upon al! occasions on which the building is open to the public, 

The technical control of the Institution wi!l be undertaken, as Naturalist Director, by Mr. W. SAVILLE KENT, F.L.S., F.Z.S., &c., formerly 
Assistant in the Natural History Department of the British Museum, and whose experience as Naturalist for some years to the leading English Aquaria 
eminently qualifies him for this position. 

In registering the Memorandum and Articles of Association of this Society, special care has been taken to secure for the undertaking a purely 
scientific status, and to permanently exclude from it all those supplementary attractions of an irrelevant nature usually associated with public exhibitions 
of the living wonders of the deep. It is only under such restrictions and reservations that patronage and subscriptions are here invited. 

For Prospectuses and further particulars apply to the SEcRETARY or to the NaTtuRALIsT Director, 16, Royal Square, St. Helier’s, Jersey. 

Contributions of Books and Serial Literature relating to Biological Subjects suited for the Library, of Instruments and Apparatus for the | 
or of Natural History Specimens for the Museum, will be most gratefully accepted i . zs 

An especial caneel ee support is here made to the Fellows and Members of the various beger or and Provincial Scientific Societies, and who 
have now placed before them an unprecedented opportunity of advancing the prestige and interests of English Marine Biological Science. 


DONATIONS RECEIVED :—From Mr. Charles Darwin, F.R.S., £20. 


All further Contributions to the “ Donation Fund” for the founding of the Channel Islands’ Zoological Station and Museum and Institute of 
Pisciculture will be duly acknowledged in these columns. 
W. SAVILLE KENT, Hon. 


GEMS AND PRECIOUS STONES. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES .MR. BRYCE M. WRIGHT begs to call the attention of Collectors to 

‘ats’ Eyes, Pink, Yellow, an ite Topazes, the new Green Garnets, 

JOHN FRANCIS CHURCHILL, M.D., Spodumenes, Red and Blue Ipinels, Alexandntes (green by day and red by 

With an Appendix on the Direct Treatment of Respiratory Diseases | might), Star Sapphires, Iphenes, Diopsides, Ph , and other out-of- 


(Asthma, Bronchitis, &c ) by Stoechiological Inhalants. And Reports ot | the-way Gems. 

ird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- WR 

verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, ‘irifahy, Lanzi, YCE M. IGHT, F.R.GS., &c., 

Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, go, GREAT RUSSELL STREET, BLOOMSBURY, 

Casati, Blasi, Borromeo, Fiorelli, and Fedeli. LONDON, W.C. 


London: LONGMANS & CO. 


Now ready, 8vo, 2s. 6d. IN 8vo, PRICE 6s. 


AMENT, 


parative Anatomy, University College, London. 
J. & A. CHURCHILL, New Burlington Street. 
THE MICROSCOPE IN PRACTICAL | AN ELEMENTARY TREATISE ON. 


MEDICINE. By LIONEL S. BEALE, M _B., F.R-S. With an Accowat of an Enharmonic Harmonium exhibited at the ioe 


The Fourth Edition will be ready in October. Two Hundred Pagesand | Gojection of Schantthe Gentaanthee : 
i i iti at South Kensington, 1876 ; also 
been added to this Edition, and the work has been oa Saks to the Blusical on, 


London: J. & A. CHURCHILL, New Burlington Street. May, 1875. 
Recently published in 8vo, ros. 6d, BY R. BOSAN QU 
The GERM THEORY APPLIED to the Fellow of St. John’s College, Oxford. 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. MACMILLAN anp CO., London: 


“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 

** An able and exhaustive inquiry.”—Pudlie Health. 


In Crown 8vo, price 9s. 


SOUND and MUSIC: a Non-Mathemati- 


“A book of a very high order of merit. We cordially recommend it to tise 
aim to have an opinion on the germ theory are bound to read care — i sree Poe! 5 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 
‘* Brings before us in a simple and clear form what the facts are which MACMILLAN an» CO., LONDON. 


must be accounted for. The profession should be eful to Dr, Maclagan 
for showing the actual position of the advocates of tae germ theory at the 
ondon Medical Record. 


present time.” —Z 


WANTED.—Clean Copies of NATURE, 
MACMILLAN & CO., London. No. 56.—Address Nature Office, 29, Bedford Street, Strand, W.C. 
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RAY LANKESTER, M.A, F.R.S., Professor of Geology and Com- 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, Novemser 8. 
MATHEMATICAL Society, at 8.— Annual Meeting.—On the Function ¢(+) = 


esti: and on the theta-Functions: Prof. Cayley, F.R.S.—The Cal- 
oe of Equivalent Statements: H. McColl.—Progressive Waves : Lord 


Rayleigh, F.R.S. 
SUNDAY, Novemser 11. 
Sunpay Lecture Society, at 4.—Mars and Saturn: R. A. Proctor. 
TUESDAY, NovemBer 13. 
ANTHROPOLOGICAL INSTITUTE, at 8.—The Spread of the Slavs: H. H. 
Howorth.— Mori Castellieri: Capt. R. F. Burton 
West LoNDON SCIENTIFIC ASSOCIATION, at 8.— Comparative Respiration : 
Dr. Aveling. 
Insti TUTION or Civit Encrnegrs, at 8.—Review of the Progress of Steam 
Shipping during the Last Quarter of a Century: Alfred Holt. 


WEDNESDAY, Novemser 14. 
SociETY OF TELEGRAPH ENGINEERS, at 8. 


THURSDAY, NovemMBeER 15. 
RovaL Society, at 8.30.—Organisation of the Fossil Plants of the Coal- 
Measures, Part IX.; Bakerian Lecture: Prof. W. C. Williamson, F.R.S. 
LInNEAN SOCIETY, at 8.—Report on the Insecta (including Arachnida) 
Collected by Capt. Feilden and Mr Hart during the Recent Arctic Expe- 
dition: R. McLachlan.—On the Surface Fauna of the Arctic Seas as 
observed in the Recent Arctic Expedition: Dr. Ed. L. Moss.—On the 
Annelids of the English North Polar Expedition (1875-6): Dr. W. C. 
McIntosh.—On Certain Organs of the Cidaridz : Chas. Stewart. 
Cuemicat Society, at 8.—On Gallium : Prof. Odling.—First Report to the 
Chemical Society on some Points in Chemical Dynamics: Dr. Wright and 
Mr. Luff.—On the Influence exerted by Time or Massin certain Reactions 
in which Insoluble >alts are produced: M. M. P. Muir.—On Two New 
Fatty Acids of the Series CpHz,0,: C. T. Kingzett. 
FRIDAY, November 16. 
QuexeTT Microscoricat at 8. 


SATURDAY, NovemsBeER 17. 
PuysicAL SocigETY, at 3, 


WATFORD 
THURSDAY, Novemser 8. 
NaturaL History Society, at 8.—The Birds of Our District: John E, 
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PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


“NATURE.” 
Published every Thursday, price 4d. 


SUBSCRIPTIONS, Post free: Annual, 18s, Half-yearly, 
os. 6d. Quarterly, 5s. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 215. each. 

Volumes XI., XII., XIIL, and XIV.,cloth, price tos. 6d. each. 

Cloth Cases for binding all the volumes, price Is. 6a. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at tbe 
Office. 


CHARGES FOR ADVERTISEMENTS, | 
Three lines in column, 2s. 6d.; 9d. per line after. 
One-eighth page, or quarter column . . I 
Quarter page, or haifacolumn. . » « I 

Advertisements must be sent to the Office before i 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co, 


OFFICE: BEDFORD STREET, STRAND, W.C. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


6 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. 5. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 


MANUPACTORY—GATESHEAD-ON-TYNE. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
\Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations upon application. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Exctllence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, 


strated and full Instructions by Post, 6 Stamps. 
Eiailed abroad free. 
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DUPRE’S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 


HOW & CO.”S STUDENT’S MICRO- 
SCOPE, £5 5% 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO”S GEOLOGICAL DIA- 
GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 
Catalogues on Application. 
JAMES HOW AND CO., 
5, St. Bride Street (late 2, Foster Lane), London. 


W. LADD & CO., 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREE1, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC. 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case, This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be applied to Holts Machines of 

old form. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 


in similar case. 


ALSO, 
Philosophical Apparatus of every Description, 
Illustrated Catalogue, Sixpence. 


FRENCH HYGIENIC SOCIETY, 40, Hay- 
market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs. Burggraeve and P. A. Desjardin. Hours of Consultation from 
3 to 5 p.m. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from 10.30 to 12. Chemical and Medi- 
cal Analyses made. Depét for Cont Hygienic Productions, 
Medical Belts, &c. 


The dosimetric system of medicine is the connecting link placed by Dr, 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic schools. 

This system, which is now well known and much used by doctors in 
Europe and South America, where it is steadily gaining ground, consists of 
a treatment that is at the same time convenient, agreeable, and sure. It 
depends upon the purity of the medicine and exactitude of the doses, 
and is applied to the nature and causes of diseases both chronic and acute, 
In a word, it is the realisation of the hopes and hes of the alchemist: 
of the middle ages. 

These medicines are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnance. 


JAMES WOOLLEY, SONS, & Co., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


TISLEY & 
OPTICIANS, ” 


172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 
PROF. DEWAR’S NEW ELECTROMETER 
‘or 


ing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 


: TISLEY’S HARMONOGRAPH, 

For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 

Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from ros. to £ar. 


Specimen Curves drawn on card, post free, 3s. per dozen. 
STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 1s. 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. €d. each, 
PREPARED ONLY BY THE PROPRIETOR, 


G J ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the efficacy, medicinal action, and compcsition of the 
“ Pick Me-Up,” by the Proprietor, 


This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, all the complicated of 
drugs of nauseous odour and taste, respected by the old formularies, 
but which now, in the face of the progress of modern science, have no longer 
the necessity of existence. 

It is, above all, in chronic diseases (the ‘“‘non possumus” of the old 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of the 
spleen and kidneys, paralysis, scrofula, &c., that the system ot Dr. Burg- 
graeve, combined with that of Dr. P. A. Desjardin, gives the most 

arge number or cures, obtained in a comparatively short time, high! 
confirm the therapeutic value of the electro-dosimetric p bmg insite 

If we consider that chronic maladies are caused by a diathesis, which 
always produces a change in the vital and nutritive organs, and if on the 
other hand, we consider carefully the electro-magnetic phenomena, and the 
subtle nature of that agent, which, if it be not life itself, is one of its most 
we i the t peutic value of 
a met which acts directly upon the ity of the patient, employi 
those agents which are vital. 
, itis thus that in charging the electric currents, which penetrate directly 
into the organism, wita molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
— of the fluids, and restore that equilibrium of which health is the 

ult. 

But it must be understood that for a treatment of this kind a wide experi- 
ence is necessary; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. 

In establishing the ‘‘ Electro-Dosimetric Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiést and most active concurrence in the treatment of 
that unfortunately large class of persons afflicted by chronic diseases, 


h 


RUPTURES.—_BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
ieee is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by pest, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a Single Truss, 16s., 21s., 26s. 6d., and 315. “ Post 


Double 31s. 6d., 42s., and 52s. 6d. 
= Umbili a 42s. and 52s. 6d. en. 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


for Veins and all of Weakness Swelling of 
prains, &c. ey are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 105., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


2a 


| = 
| 
| | t 
¢ 
| 
Cc 
] 
= . 
{ 
| 


This 
effects 
tomach, 
and re- 
‘iveness, 


the kid- 


each, 


JSS 


t effec- 
use of 
led; a 
quisite 
D and 
seness 
ep. A 
cannot 
body, 


Nov. 8, 1877] 


NATURE xv 


GLARENDON PRESS PUBLICATIONS. 


Descriptive Astronomy. A Handbook for the 
General Reader, and also for practical Observatory work 
With [Illustrations and numerous tables. By G, F. 
CHAMBERS, F.R.A.S, Third Edition, enlarged, 8vo. 28s. 

“There is much in this handbook to interest the general reader, while 
the practical worker will find an invaluable mass of information on celestial 
subjects, besides ample references to astronomical authorities.” —Pa// Mail 

Gazette. 


An Elementary Treatise on Heat, with 
numerous Woodcuts and Diagrams. By BALFOUR 
STEWART, LL.D., F.R.S., Professor of Natural Philosophy 
in the Owens College, Manchester. New Edition. Extra 
Feap. 8vo. Price 7s. 6d. 

“The publication of this manual is exceedingly well-timed ; it includes 
within narrow limits the leading facts and principles of this younger-born of 
the Sciences, and for the mastery of the greater portion of tbe contents only 
requires ordinary intelligence on the part of the reader.” —Sfectator. 


Chemistry for Students. By A. W. WIL- 
LIAMSON, Phil. Doc., F.R.S., Professor of Chemistry, 
University College, London, Third Edition. Extra Fcap. 
8vo. Price 8s. 6d. 

“A too rare example of what a good elementary text-book in any science 
ought to be: the language brief, simple, exact ; the arrangement logical, 
developing in lucid order principles from facts, and keeping theory always 
dependent upon observation ; a book that keeps the reason of the student 
active while he strives to master details difficult but never without interest.” 
—Examiner. 


Exercises in Practical Chemistry. By A. 
G. VERNON Harcourt, M.A., F.R.S., and H. G. 
MaDAN, M.A. Series I.: Qualitative Exercises. Second 
Edition. Crown 8vo, cloth. Price 7s. 6d. 

“To the numerous classes formed throughout the country for the study of 
chemistry—with especial reference to the Science and Art and the University 

Examinations—we strongly recommend this little volume.”—A thenaxum. 


Forms of Animal Life. Illustrated by De- 


scriptions and Drawings of Dissections. By G. ROLLESTON, 
M.D., F.R.S., Linacre Professor of Physiology, Oxford. 
Demy 8vo, cloth, Price 16s. 

“To students attending classes in our Universities and elsewhere, to those 
working in their own studies, to all interested in any branch of Comparative 
Anatomy, we most earnestly, and with the confidence which comes of 
experience, commend ‘ Forms of Animal Life’ as a thorough piece of work, 
and certainly the best book on Comparative Anatomy in our language.”— 
Quarterly Fournal of Microscopical Science. 


Geology of Oxford, and the Valley of 
THE THAMES, By JouHN M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth. 1/. Is. 

“Tt may be cordially and confidently recommended to all geologists to 
whom the Secondary rocks of England are a —- of interest.” —Academy. 

“A most important contribution to the knowledge of the ancient history 
of the earth, and supplies a need which happens just at this time to be 
keenly felt.” —Nature. 


OXFORD, printed at the CLARENDON PRESS, and 
published by MACMILLAN AND CO., LONDON, Publishers 
to the University. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been adopted 
by the principal B: Public Gihom. ont Railway Companies throug! 
re 


It writes almost instantly Full Black. | Flows easily from the Pen. 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
{s cleanly to use, and not liable to moment of writing. 

ot. 


Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street ; W. Eowanne, Old Change; F. Newsgry & Sons, Newgate 
Street ; Wa. Matuer, London and Tendhenter 3 J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be had of 


all Stationers. 

THIS 
HO LLOWAYS Pl LLS MEDICINE 
is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBiLITY, and is unequalled in Female Complaints. 


LATELY PUBLISHED, MEDIUM §8vo, PRICE ais, 


With Three Hundred Illustrations. 


PERG; 


Incidents of Travel and Exploration in the 
Land of the Incas. 


BY 


E. GEORGE SQUIER, M.A., F.S.A, 


LATE U.S. COMMISSIONER TO PERU, 


AUTHOR OF 


‘* Nicaragua,” ‘ Ancient Monuments of Mississippi Valley,” 
&e., &e., &e. 


TIMES. 


** No more solid and trustworthy contribution has been made 
to an accurate knowledge of what are among the most wonder- 
ful ruins in the world than the work just published by Mr. 
Squier. . . . Mr. Squier’s work is really what its title implies. 
While of the greatest importance as a contribution to Peruvian 
archeology, it is also a thoroughly entertaining and instructive 
narrative of travel. . . . Not the least important feature of Mr. 
Squier’s work must be considered the numerous (about 300) 
well-executed illustrations.” 


ATHENAUM. 


**Tt is not often that a traveller brings to the performance ot 
a difficult task so many excellent qualifications as we find in Mr. 
Squier. . . . And now we must, somewhat reluctantly, take 
leave of what we do not meet with every day—a book written 
by a man thoroughly competent to handle his subject, and a 
corresponding power of expressing what he wishes to say.” 


ACADEMY. 

‘* For the first time we have a complete, and, on the whole, a 
thoroughly trustworthy and conscientious account of Peruvian 
ruins executed by one who is thoroughly competent to undertake 
the task. . . . Mr. Squier has done valuable service as regards 
the survey of the architec.ural remains of Pe:u. His bovuk is 
agreeably written and well illustrated, and it is undoubtedly 
the best that has yet been published on that branch of the 
subject to which he has especially directed his attention.” 


GRAPHIC. 

‘* No work of recent years about Peru can compare in our 
judgment with this in general scope and interest. Few, if any 
have ever searched the country so thoroughly and well... . 
The Peru, not of the nitrate and guano dealer, but of the his- 
torian and romancist, stands out from his pages in all its archzo- 
logical and geographical features. . . . 1t is a volume admirable 
in all respects, for its vigorous descriptions of scenes that every- 
where attest the past experience of superior civilisation.” 


DAILY NEWS. 

“ Enriched with copious and well-executed illustrations, which 
add sensibly to the value of a book rich in suggestions and 
surprises for students of archzeology who have not been accus- 
tomed to look to the new world to redress the balance at least 
in antiquarian discovery.” 


MACMILLAN & CO., LONDON, 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 


application. 
E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c. TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


PARKINSON & FRODSHAM, 


CHRONOMETER AND WATCH MAKERS, 
LONDON: 


4, CHANGE ALLEY, CORNHILL, 


Extract from the Report of the Director of the Portsmouth Observatory concerning Parkinson and Frodsham’s Chronometer on’ 
board the Discovery, in the Arctic Expedition of 1875-6. 

‘* Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your WATCH, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 


MACMILLAN & CO’S NEW BOOKS, 


To be Published in November and December. 


Stargazing, Past and Present. Lectures delivered at the Royal Institution by J. NORMAN 
LOCKYER, F.R.S. With Notes and Additions by G. M. SEABROOKE, F.R.A.S. With numerous Illustrations, 


Medium 8vo. 
Physiography. By Professor HUXLEY, F.R.S. With Illustrations and Coloured Plates. Crown 8vo. 
7s. 6d. [Shortly 


China: a History of the Laws, Manners, and Customs of the People. By the Venerable 
J. H. GRAY, Archdeacon of Hong Kong. With 150 Full Page Illustrations, being Fac-similes of Drawings by a Chinese 
Artist. 2 vols. Demy 8vo. 


The Voyage of the a Challenger.” The ATLANTIC. A Preliminary Account of the General 


Results of the Exploring Voyage of H.M.S. ‘‘ Challenger,” during the Year 1873 and the early part of the Year 1876. By 
Sir C. WYVILLE THOMSON, F.R.S. With a Portrait of the Author, engraved by C. H. JEENS, many Coloured Maps, 
Temperature-Charts, and Illustrations. Published by Authority of the Lords Commissioners of the Admiralty. 2 vols. 


Medium 8vo. 


Ancient Society; or, Researches in the Lines of Human Progress from Savagery 
through Barbarism into Civilization. By LEWIS H. MORGAN. 8vo. 16s. [Hust ready. 


Studies in Comparative Anatomy. I. The SKULL of the CROCODILE. A Manual for Students. 
By. L. C. MIALL, Professor of Biology in the Yorkshire College, and Curator of the Leeds Museum, 

On the Uses of Wine in Health and Disease. By FRANCIS E. ANSTIE, M.D., F.R.CP., 
late Physician to Westminster Hospital, and Editor of the Practitioner. 


Natural Philosophy for Beginners. By I. TODHUNTER, M.A., F.R.S. Part II. SOUND, 
LIGHT, and HEAT. 18mo. 


MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, November 8, 1877. 
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A WEEKLY ILLUSTRATED JOURNAL OF ‘SCIENCE. 


the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 420, VoL. 17 THURSDAY, NOVEMBER 18, 1877 [PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


BROWNING’S 
ACHROMATIC 
TELESCOPES. 


Achromatic Telescope, with 4-inch object-glass of 
the best quality, 60 inches focus, mounted on 
Browning’s improved double-jointed tripod stand, 
having quick and slow screw motions in altitude 
and azimuth, with three celestial eye-pieces, 
powers 60, 150, and 200, one terrestrial eye- 
piece and finder, the Telescope packed in solid 


mahogany case 
£45 0 0 


This instrument was designed at the request of, 
and was approved by, the Astronomer-Royal, Sir 
G. B. Airy, K.C.B. 


Catalogue of Astronomical and Terrestrial Tele- 
scopes sent post free. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT 
MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORY OF 
GREENWICH, AND THE OBSERVATORIES 
OF KEW, CAMBRIDGE, MELBOURNE, THE 
U.S. NAVAL OBSERVATORY, CAMBRIDGE 
AND HARVARD UNIVERSITIES, HOBOKEN 
COLLEGE, &c., &c. 


63, STRAND, W.C. 
Factory—Southampion Street, London, W.C 
ESTABLISHED too YEARS, 


er on’ 
[AN a 
tions, 4 
8vo.° \ 
Y 4 \ 
‘aps, “pS Bi IZ 
| 
ry S 
Ay | | \ 
nts. 
jd j 
/f 
Bi 


XViil NATURE 


15, 187 


MICROSCOPIC OBJECTS 
Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, and every branch of 
Méiller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's eg with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
tis and post free, and Objects delivered in U.S.A. and British Colonies. 
DMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


LANCASTER SCHOOL. 
Head Master—Rev. W. E. Pryxe, M A., St. John’s College, Cambridge, 
14th Wrangler, 1866. 
Second Master—Rev. W. T. Newsotp, M.A, Fellow-of St. John’s 
College, Cambridge, sth Classic, 1873. 

Assistant Masters—J. H. FLatuer, Esq, BA, Emmanuel College, Cam- 
bridge, r4th Classic, 1876, and Lightfoot Modern History Scholar in the 
University ; J. C. Witton, Esq., B.Sc. Lond., &c , &c- 

New Buildings, including a LABORATORY, were opened on September 
24, by the Bishop of Manchester. 
i are University Scholarships, which may be given for proficiency in 

ence. 

For Prospectus, &c., address Rev. the Heap Master, School House, 
Lancaster. 


UNIVERSITY of LONDON rst M.B. and 
PRELIMINARY SCIENTIFIC EXAMINATIONS, —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 
Medical School, which are not confined to Students of the Hospital. 
For particulars apply to Dr. GiLLespiz, Secretary, at the Hospital. 


PHOTOGRAPHIC EXHIBITION, 
5, PALL MALL EAST. 

The Annual Exhibition of the viene Society is now open from 
9 till dusk. Admission, One Shilling ; also Monday and Saturday Evenings, 
6d. Closes November 1s. 

H. BADEN PRITCHARD, Hon. Secretary. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, November 18.—Miss Kate Fiexp, on “ Charles 
Members’ Annual Subscription, £1. Payment at the Door—One Penny, 
Sixpence, and (Reserved Seats) One Shilling, 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6¢. per ounce; Squares, 
2s od ; post free 2d. extra ; also oth-r Mounting Materials and Objects 
a for mounting.—CHAS. PETIT, 151, High Street, Stoke 

ewington, N. 


THE TELEPHONE. 


The Public is requested to take notice that the P. have g d to 
the India Rubber, Gutta-Percha, and Telegraph Works Company, Limited, 
the exclusive right to manufacture BELU’S PATENT SPEAKING 
TELEPHONE in this country, and that legal proceedings will be taken 
against all infringers of the Patent, whether makers, sellers, or users. 

All communications with reference to licences to use the Telephone in the 
‘United Kingdom should be addressed to Col. Wm. H. Reynonps, the 
general agent for the Patent, at the address given below. 

12, Queen Street, London, E.C., November 1, 1877. 


FOR SALE, a SET of 
“NA TURE,’ 


Up to end of last month. Price £9. Advertiser would take in part pay- 


ment the 
“ENGLISH MECHANIC,” 
From No. 194, vol. 8, to No. 361, vol. 14, bound or unbound, and also 
No. 406, to complete his set. Address-ALFRED M. BOX, Scissett, 
near Huddersfield. 


TO BE SOLD BY AUCTION, on Wednes- 
« y. November 14, at the Auction Mart, Market Street, Leicester, a* 
very valuable Collection of PHILOSOPHICAL INSTRUMENTS 
in Chemistry, Crystallography, Electricity, Galvanism, Magnetism, 
Polarisation of Light, &c. Photographic Apparatus, Newman’s Stan- 
dard Barometer, Aquarium, Ross At Achromatic Microscope complete, 
&c. The whole on view Tuesday, 13th inst 


QUEENWOOD COLLEGE, near STOCK- 


BRIDGE, HANTS. 
Sound General Education for Boys. 
Special attention to Science, particularly to Ch y, both th ical 
and practical. 
-R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F. 3; Dr. Voelck: 
F.R'S.: Dr. Wilhamson, 
The Autumn Term commences Tuesday, 


tember 2sth. 
WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
Boards. Fees mederate.—. to Prof. 
ARDNER. at the Roya 


ABERDEEN FOREST TREE NURSERIES. 
LARCH and SCOTS FIR (from native Seed) are grown here 


on high-lying grounds by the million, of robust growth and abundant root 
fibre; also, various ages and sizes are grown for sale in similar large 
proportion of cther CONIFERS and TIMBER TREES, FRUIT TREES 
ORNAMENTAL TREES and SHRUBS, &c. 

The prices are moderate. Special contracts made for large quantities, 
The cost of Packing saved by Truck loads. Quick transport to all parts 
of the Kingdom or abroad. 

Intending Planters are solicited to visit the Nurseries. Stock selected 
will be reserved, and when required despatched with promptitude. 
Catalogues Free. 


BENJAMIN REID & CO.,, 
NURSERYMEN, ABERDEEN, SCOTLAND. 


THE POPULAR ee POCKET CABINET 

IMustrative of Mineralogy, Palsoutology, Potrslegy, Conchelegy, Metal. 

lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Spécimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., as. 6d, ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., as. 6d. ; 25do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., as. 62. Catalogues free. N.B. -P.O.0, 
or Cheque must invariably accompany all orders. ‘Trade supplied. 


‘NOTICE TO SCIENCE TEACHERS, &«. 


In future the Publishers of NATURE will insert Adver- 
tisements of Teachers, &¢., seeking appointments, at the 
Special Rate of 1s. 6d. for one insertion, or 3s. for three 
insertions. Each Advertisement not to exceed thirty 
words. These Advertisements must be Prepaid, and sent 
to the Publishing Office by Wednesday mornings. The 
money may be sent in postage-stamps. 

OFFICE: 29, BEDFORD STREET, STRAND, W.C. 


MR. CAMERON (Science Schools, South 
Kensington Museum) prepares Students in Chemistry and Botany for 
London Examinations, at his private lab 'y every ing, 7 to 10. 
Highest references. Terms on application. 


WANTED, by a SCIENCE TEACHER 
who has received instruction under Professors Huxley and Frankland, 
and holds Certificates in Chemistry, Geology, &c., Evening Employ- 
ment.—Address J. T. U., 63, Lisson Grove, N.W. 


CHEMISTRY, PHYSICS, GEOLOGY, 
MINERALOGY, STEAM, &c, by a most successful Teacher from 
Cornwall. Exhibitioner and Medalist. Terms (visiting Paddington, 
Kensington, and neighbourhood), 2s, 6d. per hour.—CHEMICUS, 2, 
Stanley Street, Paddington, W. 


The TELEPHONE.—A well-known PRO- 


FESSOR can accept a few ENGAGEMENTS to Lecture, with 
Experimental Illustrations, on this popular and interesting Invention. 
For Terms, &c., address OMICRON, 1r1o, Cannon Street, E.C. 


FOR SALE.—A SUPERIOR EQUATO- 
RIAL TELESCOPE, 4} Aperture, price 407. A 2} on table stand 
would be taken in part Exchange —HarMAN Co_utns, Canterbury. 


To Geologists and Naturahsts. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Nature last , is still open, and more 
than twelve th nd Speci » al. fully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
of Subscription may _be obtai writing to THomas FLoyp, 

sq-, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


Descriptive Astronomy. A Handbook for the 
General Reader, and also for practical Observatory work 
With Illustrations and numerous tables. By G, F. 
CHAMBERS, F,R.A.S. Third Edition, enlarged, 8vo. 28s. 

“There is much in this handbook to interest the general reader, while 
the practical worker will find an invaluable mass of information on celestial 
subjects, besides ample references to astronomical authorities.” —Pad/ 


tte. 
“MACMILLAN & CO., LONDON. 
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THE ENTOMOLOGIST’S 
MAGAZINE, 


ed by J. W. CLACHLAN, F.R.S., E. ve, F. 
Conducted by J and H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjgets connected with Entomology, and especially on the Insects of 

e British Isles. 4 
toe ibocription — Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I. to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the sui 
yols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. . 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reperts of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all o principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers aadressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post, 3}¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the xst and xrsth of the month, price 4d.; Subscription per 
num, post free in Great Britain, gs. 
CoNTENTS FOR NOVEMBER 1. 


2.—Report of the Trinity House on the Comparative Trials ot,,Electric 
Lights at the South Foreland. (lllustrated.) 
3.~—Duplex Partial Earth Test. (Illustrated.) 
4—Influence of Light on the Electric State of Metals. 
s.—Notes. 
6.—City Notes. 
7.—General Science Columns. 
8.—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 


To whom also Communications for the Editor may be sent. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimen, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocrz, F.L.S., Royal Herbarium, Kew. 
Subscriptions for 1877 (z2s. post free in the United Kingdom) payable in 
advance to the publishers, Fey Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 62. bound in cloth), also covers for the volume (price 1s.), 
and back numbers. 


MONTHLY 


On the 1st of every Month, price Sixpence. 
ENTO 


THE MOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrincTon, 
With the assistance of 

Freperick Bono, F.Z.S. Freperick SMITH. 

Epwarp A. Fitcu. Jenner Wer, F.L.S. 

joun A. Power, M.D. . BUCHANAN White, M.D. 

Suuien the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are gumniend ty eading Entomologists. There will be 
numerous Woodcuts. 

SIMPKIN, MARSHALL, & CO:,:Stationers’ Hall Court. 


THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent eid 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept u; the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto. at least ; supplements and drawings. 
at any time ; preceding numbers of the year furnished subsequently. ce 
125. for twelve months Advertisements 4d. a spread by this 
Bes’ considerable abatement for 3, 6, 12 months’ insertion. Business 

: Aug. M and Di Ham , Alterwall, 28. Edited by 
W.v. Frezpen, M.R., 8. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by ALGeRNon Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the di ions and p dings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mas$ of 

intelligence of particular value to the agriculturist, 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price oa or prepaid, 15s, a year post free. 

Published by W. PICKERING. 21, Arundel Street, Sand, W C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review oF THE Matt AND Hor TRADES; AND AND Spirit TRADE 
REcorD. 
The Official Organ of the Coun 
(Founded 1822. 
“* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscriptien, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, rs. each. Registered for transmission abroad. 
Offices—s5, Bond Court, Walbrook, London, E.C. 


Brewers’ Society. 


On the 1st of every Month, price One Shilling. 
THE ZOUOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
2 J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations-on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoolegical, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 


JOHN VAN VOORST, 1, Paternoster Row. 


PICK-ME- UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tenic, stimulant and stomachic, This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, discases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. Gd. and 4s. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 


G J. ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the efficacy, medicinal action, and compcsition of the 
“ Pick-Me-Up,” by the Proprietor, 


OPTICIANS, ” 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, ros. 


TISLEY’S HARMONOGRAPH, 

For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 

Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from £3 tos. to £21. 


172, 


Specimen Curves drawn on card, post free, 3s. per dozen, 


STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each rs. 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 
¢ Harmonograph, Post Free, 2d. 
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THE CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND INSTITUTE OF 
PISCICULTURE SOCIETY, LIMITED. 


CAPITAL—£5,000 IN 5,000 SHARES OF £] EACH. 
(With power to increase.) 


This Society is established on an entirely scientific basis, with the object of fostering and promoting the science of Economic Pisciculture, d 
of supplying English and other naturalists and natural history students with facilities, not hitherto accessible, for pursuing Marine Biological Investigation 
The aim of the Society is, in fact, to provide, in a conveniently accessible and suitable locality, an institution which shall fulfil for the entire north of 
Europe that sphere of utility which the well-known Naples Aquarium and Zoological Station now does for the south, Mature consideration has led 
to the selection of a most eligible and advantegeous site in the neighbourhood of St. Helier’s, Jersey, for this purpose. . 

As with the Naples Institution there will be em bodied in this undertaking the following several features of utility and attract’on :—Firstly, for th 
entertainment of the public, and as a source of income for the defrayment of the general working expenses, a Saloon will be set apart for the public 
cisplay of the living ¢enizens of the ocean, and of which it may be said that the shores of the Channel Islands produce an unparalleled wealth of numbers 
and variety. Adjoining the Saloon there will likewise be a Museum, available both as a Lecture-room and for the exhibition of a typical Natural Histors 
Collection, more especially ees of the luxuriant Marine Fauna and Flora of the Channel Islands, is 

_ , The more important Technical Department will include Laboratories, with all suitable Apparatus and Instruments, Tanks for Experiment» 
Pisciculture, and a Library of Standard Scientific Works and Serials for the use of naturalists and students who shall repair here for the purpo 
of prosecuting Marine Biological Research. With the Institution will also be associated a Dépot for the supply of living or carefully-presevvel 
marine specimens to British or other Universities, Museums, Science Schools and Aquaria, or to naturalists that may require the same for museum t 
class demonstration, or for private investigation. vedi 

Following the system adopted at the Penikese Island Station, it is further proposed, for the full development of the scientific resources of this 
Institution, to maugurate Summer Classes for the attendance of Students, and to hold out sufficient inducements for the most eminent authorities on 
various biological subjects to deliver Lectures and a Course of Instruction to these Classes upon that branch of Natural History with which their 
yeputation is more especially associated. In view of the Laboratories and Lecture Arrang ts being « lete by the Summer of 1878, those proposin 
to avail themselves, as Students, of the advantages held out, are requ d to « icate with the Secretary. . 
: In view of a desire already expressed by many wishing to assist in the establishment of this Institution without becoming Shareholders, the Society 
is empowered to receive Contributions towards the establishment and further development of the Institution. Such moneys contributed will be devoted 
entirely to the uses above mentioned, and will not be applicable for the purposes of a Dividend or otherwise for the personal advantage of the ordinary 
Shareholders. F special privileges will be granted to all such Donors ; Sub-cribers of £10 and upwards receiving in return the advantage of a Life-member- 
ship and free admission to the Institution upon all occasions on which the building is open to the public. 

The technical control of the Institution wi:l be undertaken, as Naturalist Director, by Mr. W. SAVILLE KENT, F.L.S., F.Z.S., &c , formerly 
Assistant in the Natural History Department of the British Museum, and whose experience as Natur:.list for some years to the leading English Aquaria 
eminently qualifies him for this position. 

_ In registering the Memorandum and Articles of Association of this Society, special care has been taken to secure for the undertaking a purely 
scientific status, and to permanently exclude from it all those supplementary attractions of an irrelevant nature usually associated with public exhibitions 
of the living wonders of the deep. It is only under such restrictions and reservations that patronage and subscriptions are here invited. 

For Prospectuses and further particulars apply to the SecrrTary or to the NaturaList Director, 16, Royal Square, St. Helier’s, Jersey. 

Co ntributic ns of Books and Serial Literatue relating to Biological Subjects suited for the Library, of Instruments and Apparatus for the en 
or of Natural Histery Specimens for the Museum, will be most gratefully accepted ‘ 

An especial appeal for support is here made to the Fellows and Members of the various Metropolitan and Provincial Scientific Societies, and who 
have now placed betore them an unprecedented opportunity of advancing the prestige and interests of English Marine Biological Science. 


DONATIONS RECEIVED :—Mr. Charles Darwin, F.R.S., £20; Prof. B. ©. Cunningham, F.L.S., £5; Dr. J. Millar, £2; C. Le Feuvre, £2, 

All further Contributions to the ‘‘ Donation Fund” for the founding of the Channel Islands’ Zoologi i i f 

W. SAVILLE KENT, How. Szc. 


CONSUMPTION: THE “ BRYCE-WRIGHT” DIAMONDS. 


Its Proximate Cause and Specific Treatment by the HY POPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 


These Magnificent Gems, forming the largest 


JOHN FRANCIS CHURCHILL, M.D., 
With an Appendix on the Direct Treat t of R S U | D | A M oO N D Ss 


(Asthma, &c ) by “And ot 
nearly Two Hundred Cases by Drs, Churchill, Camp eslop, Sterling, H 

Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- In the World, are at present on View. 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 


Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, ; 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. BRYCE M. WRIGHT, F.R.GS., &e., 
London: LONGMANS & CO. 90, GREAT RUSSELL STREET, BLOOMSBURY, 


NOW READY, LONDON, W.C. 
SECOND EDITION, LINNEAN SQCIETY. 
s Now ready, TRANSACTIONS of the LINNEAN SOCIETY of 
G R | F F | N S LONDON ; Second Series, “ Zoology” (vol. i. Part 5, price x&s.).§ 
Sold by Longman, and Co., Paternoster Row ; and by Mr. Kippist, at the 
Apartments of the Society, Burlington House, Piccadilly ; of whoin may 
CHE MICAL HANDICRAFT be had all, or any, of the preceding volumes. The Fellows of the Society 
4 . are requested to apply to Mr. Kivpist for their Copies between the Hours 
PRICE 4s. 7¢. POST FREE. of 10 and 4 o'clock. 


A CATALOGUE OF CHEMICAL APPARATUS : LINNEAN SOCIETY. 


Now ready, TRANSACTIONS of the LINNEAN SOCIETY 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. LONDON; Series, Zoology ” (vol Part 6, price £1 2s.) 
‘ Sold by L & Co., Pat ter ; and by Mr. Kippist, at the 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. A iments ofthe S Howe ol 
2 Atparatus, had all or avy of the preceding volumes. e Fellows of the Society ¢* 
ont o tha requested to Kirrist for their Copies between the Hours of 

JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, | 10 and 4 o'clock. 
This day, 21s. Fourth Edition. 

In Crown 8vo, price 9s. IN MEDICINE. 
SOUND and MUSIC: a Non-Mathemati LIONEL S. BEALE, 
cal Treatise on the Physical Constitutien of Musical Sounds and Har- Two Hundred Pages’ana Thirty Plates have been .dded to this Edition, 


mony, including the Chief Acoustical Discoveries of Prof. Aelmholtz. and the work has been revised throughout. 
By SEDLEY TAYLOR, M.A., inte Fellow of Trinity College, Com London: J. & A CHURCHILL, New Burlington Street. 


bridge. 
MACMILLAN an» CO., LONDON 


ORIGINAL RESEARCH.—TO CHE- 
WANTED.—Clean Copies of NATURE, ° MISTS.—New and Important Discoveries in Chemistry will le 
No. 56.—Address NaTuRE Office, 29, Bedford Street. Strand, W.C, annou at an early date.—‘‘ Erbertma ’ 
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DIARY OF SOCIETIES. 


LonDON 
THURSDAY, Novemeer 15. 
RovaL Society, at 8.30.—Organisation of the Fossil Plants of the Coal- 
Measures, Part IX.; Bakerian Lecture: Prof. W. C. Williamson, F.R.S. 
Linnean Society, at 8.—Report on the Insecta (including Arachnida) 
Collected by Capt. Feilden and Mr Hart during the + ecent Arctic Expe- 
dition: R. McLachlan —On the Surface Faina of the Arctic Se.s as 
otserved in the Recent Arctic | xpedition: Dr Ed. L. Moss.—On the 
Annelids of the English North Polar Expedition (1875-6): Dr. W. C. 
McIntosh.—On Certain Organs of the Cidaridz : Chas. Stewart. 
Cuemicac Society, at 8.—On Gallium: Prof. Odling.—First Report to the 
Chemical Society on some Points in Chemical Dynamics: Dr. Wright and 
Mr. Luff.—On the, Influence exerted by Time and Mass in certain Reactions 
in which Insoluble Salts are produced : C. T. Kinyzett and Dr. Paul.—On 
Two New Fatty Acids of the Series 


FRIDAY, Novemser 16. 
QueketT Microscopricat at 8. 


SATURDAY, NovemMser 17. 
PuysicaL Society, at 3. 


SUNDAY, Novemeer 18. 
Sunpay Lecture Society, at 4.—Char'es Dickens: Miss Kate Field. 


TUESDAY, NovemBER 20. 

Zootocicat Socigty, at 8.30.—Contributions to the Ornithology of the 
Philippines, No. If. On the Collection made by Mr. A. H. Everett in the 
Island of Zebu: The Marquis of Tweeddale, F.R.S —On a Collection of 
birds from Eoa, Fiiencly Islands: Dr. O. Finsch, C.M.Z.S —On the 

{ Taenia of the Rhinoceros of the Sunderbunds, /’lagiotaenia gigantea: 
Prof. Garrod, F.&.$.—On the Anatomy of the Chinese Water Deer, 
Hydropates inermis: Prof Garrod, F.R.S. 

INSTITUTION OF CivIL NGINEERS. at 8. 

SouTH Lonpon Microscopicat Society, at 8. 


WEDNESDAY, November 2t. 

GrotocicaL Society, at 8.—The Moffat Series: C Lapworth —On the 
Glacial Deposits of West Che-hire, together with Lists of the Fauna found 
in the Drift of Cheshire and adjoinii g Counties: W. Shone.—Notes on 
the Physical Geology of the Upper Punjab, India: A. B. Wynne. 

MeteoroLocicar Society, at 7.—On the General Character and Principal 
Sources of Variation in the Weather at any Part of a Cyclone or Anu- 
cyclone ; the Hon. Ralph Abercromby, F.M.S.—The ‘Arched Squalls” 
of the Neighbourhood of the Trade Winds: Capt. A. Schiick.—On a 
Remarkable Barometric Oscillation on January 30, 1876: Robert H. Scott, 


F.R.S. 
Society oF ARTS, at §.—Opening Meeting. 


THURSDAY, November 22. 
Roya Society, at 8.30. 


FRIDAY, November 23. 


QuexetT Microscopicat Crus, at 8.—A New British Sponge: J. G. 
Waller. 


DUBLIN 


MONDAY, Novemssr 19. 

Roya Society, at 8.—Section I. ; On some Remarkable Instances of Com- 
pressed Crookes’s Layers at Ordinary Atmospheric Tensions: G. J. 
Stoney, F.R.S.—On Frhenol-phthalein as a Test of Alkalinity: Prof. 
Emerson Reynolds, M.D —On the Chemical Composition of the Coal dis- 
covered by the Late Arctic Expecition: R. J. Moss.—Section II. ; On 
the Limits of Geological Time: Rev. Dr. Haughton, F.R.S.—Notes on 
the Character of the Skeleton of the Aborigines of Australia: Prof. 
MacAlister, M.D. -On a Fragment of a Human Skeleton from 81° 42’N. 
latitude ; Dr. Ed. Moss, R.N. 

CRoYDON 


WEDNESDAY, November 21. 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES. 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


“NATURE.” 
Published every Thursday, price 4d. 


SUBSCRIPTIONS, Post free: Annual, 18s. 64. 
gs. 6d. Quarterly, 55. 


Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 
relating to ADVERTISEMENTS should likewise be addressed, 

Volumes I. to X., cloth, price 215. each. 

Volumes XI., XII., XIIL, and XIV.,cloth, price 1os, 62. each. 

Cloth Cases for binding all the volumes, price 15, 6a. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office. 


Half-yearly, 


CHARGES FOR ADVERTISEMENTS, | 
Three lines in column, 2s. 6d.; 9d. per line after. 


One-eighth page, or quarter column . ... 018 6 
Quarter page, or haifacolumn. . 
Half a page, or acolumm . » 3 § O 

Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 


(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 


Price Lists and Special Quotations ufon apfilication. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER. LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. ; 

It is simple in its application, no insulators being required, and it costs 
only one shilling per toot for the standard size, which is safe in any storm. 


R. 8. NEBWALL & CO., 130, STRAND, W.C. 
36, WAIERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 


MANUPACTORY—GATESHEAD-ON-TYNE. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for I'rivate Study, 


Price Lists on Application. 


| 
Microscorica at 8.30. 
| 
| | 
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W. LADD & COQO.,, 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREE1, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be aptlied to Holtz Machines of 

old form. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 


ALSO, 
Philosophical Apparatus of every Description. 


Illustrated Catalogue, Sixpence. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated d full Instructions by Post, 6 Stamps. 
ailed abroad free. 


DUPRE’S APPARATUS 


For the 


ESTIMATION OF UREA 


By means of hypobromide. 
HOW & CO”S STUDENT’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO.”S GEOLOGICAL DIA- 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 


Catalogues on Application. 
JAMES HOW AND CO,, 
5, St. Bride Street (late 2, Foster Lane), London. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. ‘The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitring with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 215., 26s. 6d., and 315. “ 


Post 


” Double ,, 315. 425., and 52s. 6d. y 


Umbilical ,, 42s. and 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They «re porous, light in texture, and inexpensive, and drawn 


on over an orcinary stocking. Price 4s. 6d., 7s. 6d., 108., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


FRENCH HYGIENIC SOCIETY, 40, Hay. 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic method. 
of Drs. Burggraeve and P. A. Desjardin. Hours of Consultation from 
3 to 5 p.m. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from 10.30 to 12. Chemical and 
cal Analyses made. t for Continental Hygienic Productions 
Medical Belts, &c. ‘ 

The dosimetric system of medicine is the connecting link placed by Dr 
Burggraeve between the old, or Allopa:hic, and the new, or Hahnemanian. 
or Homeopathic schools. : 

This system, which is now well known and much used by doctors jg 
Europe and South America, where it is steadily gaining ground, consists of 
a treatment that is at the same time convenient, agreeable, and sure, |; 
depends upon the purity of the medicine and exactitude of th= doses, 
and is applied to the nature and causes of diseases both chronic and acute, 
In a word, it is the realisation of the hopes and researches of the alchemists 
of the middle ages. 

These medicines are administered in the form of granules, which are takey 
by all, even children, easily and without the least repugnance. 

This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, all the complicated mixture of 
drugs of nauseous odour and taste, respected by the old formularies, 
but which now, in the face of the progress of modern science, have no longer 
the necessity of existence. 

It is, above all, in chronic diseases (the ‘‘non possumus” of the old 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of the 
spleen and kidneys, paralysis, scrofula, &c., that the system ot Dr, Burg. 
graeve, combined with that of Dr. P. A Desjardin, gives the most 
remarkable results. 

A large number or cures, obtained in a comparatively short time, highly 
confirm the therapeutic value of the electro-dosimetric system. 

If we consider that chronic maladies are caused by a diathesis, which 
always produces a change in the vital and nutritive organs, and if, on the 
other hand, we consider carefully the electro-magnetic phenomena, and the 
subtle nature of that agent, which, if it be not life itself, is one of its most 
active and important principles, we easily perceive the therapeutic va'ue of 
a method which acts directly upon the vitality of the patient, by employing 
those agents which are essentially vital. 

It is thus that in charging the electric currents, which penetrate directly 
into the organism, wita molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
a of the fluids, and restore that equilibrium of which health is the 
result. 

But it must be understood that for a treatment of this kind a wide experi- 
ence is necessary; the usual means of ordinary medicines are utterly 
insufficient, an exclusive attention being demanded for this speciality. 

In establishing the ‘‘ Electro-Dosimetric Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors, who will 
find with us the readiest and most active concurrence in the treatment of 
that unfortunately large class of persons afflicted by chronic diseases. 


HOLLOWAYS OINTMENT 


A CERTAIN 
REMEDY 


For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it oures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


IN 8vo, PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loaa 

Collection of Scientific Instruments at South Kensington, 1376 ; also of 

an Enharmonic Organ exhibited to the Musical Association of London, 
May, 1875. 


BY R. H. BOSANQUET, 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London. 


Text-Book of Botany, Morphological 
AND PHYSIVLOGICAL, By Dr. JuLius Sacus, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch, Ch., Oxford. Royal 8vo, half morocco, 315. 67. 

“The want of a good text-book of Botany, one that would give an 
accurate idea of the present state of botanical science, has long been felt by 

English students. We therefore heartily welcome the appearance of this 

translation, because we feel certain that it will supply that want so long felt, 

and be of the greatest value to both teachers and siudents.”—Nature. 

OXFORD, printed at the CLARENDON PRESS, | and 

published by MACMILLAN AND CO., LONDON, Publishers 

to the University. 
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Messrs. MAWSON anp SWAN desire to call the atten- P 
tion of Physicists and others to the merits of STEARN & : 
SWAN’S COMPOUND SPRENGEL AIR PUMP, and to 
notify that they are ready to supply the Instrument. The new 
pump is accmbination of the ordinary Cylinder and Piston Air- 
Pump and the Sprengel, and unites the rapid action of the one 
with the thorough exhausting power of the other. It possesses 
the further advantage of being much smaller and less laborious 
to work than the Sprengel of the ordinary construction. 

As an illustration of the power of the Pump the following 
experiment is given:—A small vacuum tube, with aluminium 
electrodes 3 mm. apart, was exhausted in about twelve minutes, so 
perfectly that an induction coil giving a spark of half-an-inch in 
air would not cause the faintest luminosity in the tube ; and witha 
radiometer of about 33 c.c. capacity attached, the same result was 
obtained, after the contents of the reservoir (about 12 lbs. of 
mercury) had passed through the pump four or five times. 
These results were obtained with an instrument having a single 
fall-tube ; but with a triple fall-tube, as shown in. sketch, the 
radiometer and vacuum tube being of the same capacity, the 
point of maximum conductivity for the induction current was 
reached in three minutes, and in five minutes the tube became 
non-luminous, and the radiometer rotated rapidly to a gas flame 
at a distance of five feet. 

The adjoined drawing represents the new Pump, and is about 
one-sixth its size. 

On working the exhausting syringe (N) at the beginning of an 
operation, the atmospheric pressure on the mercury in the reser- 
voir (B) is quickly reduced to such a point that the mercury flows 
from the upper reservoir (A) by way oi the triple jet and fall tubes, 
and produces all the effect of the much more cumbrous, trouble, 
some, and slow-acting Sprengel Pump. 

Every instrument is thoroughly tested before sending out. 

Price of the Instrument, as shown, with Triple Fall Tube- 
49; with Single Fall Tube, £7 ros. 

Directions for using, and any other particulars, may be ob- 
tained of Messrs. MAWSON & SWAN, Newcestle-upon-Tyne. 


“PARKINSON & FRODSHAM, 
CHRONOMETER AND WATCH MAKERS, 


CHANGE ALLEY, CORNHILL, LONDON. 


4, 


Extract from the Report ot the Director of the Portsmouth Observatory concerning Parkinson and Frodsham’s Chronometer on 
board the Discovery, in the Arctic Expedition of 1875-6. 

‘* Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your WATCH, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 


In Two Vols., royal 8vo, with numerous Illustrations by Zwecker, and Maps, price 42s. 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
a of the EARTH’S SURFACE, 


\ BY ALFRED RUSSEL WALLACE. 


The imes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 
founded upon it. Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simple and 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them, Naturalists ought to 
be grateful to him for having undertaken so toilsome a task. The work, indeed, is a credit to all concerned—the author, the 
publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr. Stanford’s 
map-designer.”’ 

By the same Author. 
THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 

PARADISE. A Narrative of Travel, with Studies of Man and Nature. With Maps and Illustrations, Fifth Edition. 

Crown 8vo. 75. 6d. 


CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS, Third Edition, Crown 8vo. 8s. 6d. 
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MESSRS. CASSELL, PETTER, AND GALPIN WILL PUBLISH IN MONTHLY PARTS, 72, 


A POPULAR SERIAL WORK ON SCIENCE, 


NDER THE TITLE OF 


SCIENCE 


FOR ALL 


Edited by ROBERT BROWN, M.A., Ph.D., F.L.S., F.R.G.S., 
ASSISTED BY A STAFF OF EMINENT WRITERS. 


Abundantly Illustrated with ENGRAVINGS and DIAGRAMS specially prepared for the Work. 


PART I. ready Nov. 26th, price 7d. 
It is proposed in “SCIENCE FOR ALL” to take the every-day incidents of life and the commonest 


objects which surround us, and show in simple and clear langueay, the scientific principles 
he flame of a candle will serve as a text on which to treat of 


them and whose operation they illustrate. 


hich underlie 


combustion—from a dead leaf picked up in the woods can be taught the principles of vegetable construction, 
and life, and a the markings in the marble which ornaments our chimney-piece can be elucidated 


the geological formation from whic 


it has been dug, and the varied processes by which it and kindred 


formations have been produced. And so on through every department, some familiar object or some well. 
known fact will be picked out, and from it the particular branch of Science to which it belongs will he 


illustrated and explained.—£-xtract from Prospectus. 


With PART TJ. will be issued, as a Frontispiece, a DIAGRAM IN COLOURS showing the Order of 
Succession of the various Rocks that compose the Crust of the Earth, with more especial reference to those found 


in England, 


COMPLETE IN THREE VOLUMES, Price £3 3s. 
THE 


PRACTICAL DICTIONARY 


OF 


MECHANICS. 


CONTAINING 


15,000 DRAWINGS 


OF 


MACHINERY, INSTRUMENTS, AND TOOLS 


In use by every Profession and Trade, with 


COMPREHENSIVE and TECHNICAL DESCRIPTION 
of every subject. 


2,880 pages, super royal 8vo, cloth. 


“The want of such a Dictionary has long been felt in this 
country, and especially since the enormous development of 
almost every branch of mechanical industry within the last 
quarter of a century. The articles are for the most part cleverly 
written, full of the most useful and accurate knowledge, beauti- 
fully and profusely illustrated, and quite up to the latest develop- 
ments of their respective subjects. —Leeds Mercury. 


CASSELL, PETTER, & GALPIN, London ; 
and all Booksellers. 


CASSELL, PETTER, & GALPIN, Ludgate Hill, London. 


NOW READY. 


An ENTIRELY NEW NATURAL HISTORY for the 
Student and General Reader, giving in the Simplest Language 
the results of the LATEST RESEARCHES of the best 


Authorities, 
NOW READY. 
THE FIRST VOLUME OF 


CASSELL’S NEW NATURAL 
HISTORY. 


Edited by P. MARTIN DUNCAN, M.B. (Lond.), 
F.RS., F.G.S, 


Professor of Geology in, and Honorary Fellow of, King’s 
College, London. 


ILLUSTRATED THROUGHOUT 
Extra crown 4to, 384 pages, cloth 9s. 


This isan ENTIRELY NEW NATURAL HIS- 
TORY under the Editorship of Dr. DUNCAN. 
Among the Contributors may be mentioned :— 

W. BATES, F.R.G.S. 

W. S. DALLAS, F.L.S. 

W. BOYD DAWKINS, M.A., F.R.S., F.G.S. 

Professor A. H. GARKROD, F.R.S. 

Professor RUPERT JONES, F.R.S., F.G.S. 

R. MACLACHLAN, F.L.S., Secretary to the Entomo- 
logical Society. 

JAMES MURIE, M.D., LL.D., F.L.S., F.G.S. 

Professor W. K. PARKER, F.R.S., F.L.S. 

Professor HARRY G. SEELEY, F.G.S. : 

R. BOWDLER SHARPE, F.L.S., F.Z.S., Zoological 
Department, British Museum. 

HENRY WOODWARD, F.R.S., F.G.S., Natural His- 
tory Department, British Museum. 


CASSELL, PETTER & GALPIN, London ; 
and all Booksellers. 


Printed by R. Cray, Sons, AND Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


MACMILLAN AND Co., at the Office, 22, Bond Street, N 


ew York,—Tuurspay, November 15, 1877. 
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A WEEKLY ILLUSTRATED JOURNAL OF ‘SCIENCE. 


the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


"No. 421, VoL. 17] THURSDAY, NOVEMBER 22, 1877 


[PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office.} {All Rights are Reserved. 


BROWNING’S 
MICROSCOPES. 


The MODEL MICROSCOPE, made ex- 


pressly for class demonstration, has rack and 


fine adjustments to the body, large stage fitted 


with universal stage motions, removable stage 


fittings for apparatus, revolving diaphragm, A 


or B eye-pieces, and 1 in. 16° and } in. 75° 


objectives of our own manufacture. 


PRICE £5. 10s. Od. 


PRICE LIST OF MICROSCOPES FREE. 


Just Ready, Second Edition, 


Illustrat:d Catalogu2 of Microscopes, with 35 
Illustrations, eight whole page engravings, post free 
saven stamps. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, 
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD . 
UNIVERSITIES, HOBOKEN COLLEGE, &c., &c. 


63, STRAND, W.C., LONDON. 


FACTORY—SOUTHAMPTON STREET axp EXETER STREET, LONDON, 
PRIZE MEDAL, 1862. ESTABLISHED 10o YEARS. 


Telescopes, Spectroscopes, Opera Glasses, 
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MODELS OF DIAMONDS. 


I. 
: Facsimiles of 28 of the most celebrated White and Coloured Diamonds, wrought in Crystal-Glass, of great lustre, 


| NATURE [Mov. 22, 1877 


2. 
Modkls of Natural Crystals of Diamonds, with other Models of Crystals of Coloured Precious Stones, some from 
original, in R. Damon’s Collection. 
The above are artistically and beautifully cut in imitation of the originals both in surface and colour, 


Each Set in Handsome Morocco Case with descriptive Catalogue. 
SUPPLIED BY 


MR. DAMON, WEYMOUTH. 


*,* Sets of these have been admitted into the Loan Collections of Scientific Apparatus, South Kensington Museum, 


ROYAL INSTITUTION OF GREAT MICROSCOPIC OBJECTS 


BRITAIN Of the highest attamable pertection, illustranmg Anatomy, Physiology, 

Botany, Entomology, and every branch of ience. J. 

ALBEMARLE STREET, PICCADILLY, W. Méller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
LECTURE ARRANGEMENTS BEFORE EASTER, 1878. and requisites for mounting. Unequalled Studert’s Micro: » with Eng- 


7 lish 1-inch ard }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
Lecture Hour, Three o'clock. tis and post free, and Objects delivered in U.S.A. and British Colonies. 
Curistmas Lectures. DMUND WHEELER, 48n, Tollington Road, Holloway, Lendon, N, 


Prof. Tynpatt, D.C.L., F.R S.—Six Lectures adapted to a Juvenile |. 
Auditory, on “ Heat, Visible and Invisible ;” on December 27 (Thursday), | SUNDAY LECTURE SOCIETY.—LEC- 


29, 1877; January 1 3, 5, 8, 1878. TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
Pro. Atrrep H. Garrop, M.A., F.R.S.—Twelve Lectures on “ The SUNDAY AF! ERNOON, commencirg at Four o'clock p 
jae aie —- of Life and its Bearing on Phy-iology ;” on Tuesdays, Sunday, November 25 —CHARLES WALDSTRIN, Esq., Ph.D., on “The 
anuary 22 to April 9. j 
James Dewar, M.A., F.R.S —Twelve Lectures on ‘‘ The Chemis- sf 
try of the Orginic World ;” on Thursdays, January 24 to April 11. G@haneead Seats) One Shilling. ¥ _— 


R. Boswortu Smirn, Fsq., M.A.—*“even Lectures on “Carthage and 
the Carthaginians ;” on Saturdays, January 26 to March 9. 


Rev. W. Houcuton. Three Lectures on ‘‘ The Natural History of the UNIVERSITY of LONDON ist M.B. and 


Ancients ;” on Saturday*, March 16, 23, 30. 2 
Ernst Paver, Esq.—Two Lectures on “‘ The Clavecinistes and their PRELIMINARY SCIENTIFIC EXAMINATIONS, —Classes in all 

} Works (England and Italy ; France and Germany) ;” with Musical Ulus- the subjects required are now being formed at St. Taomas’s Hospital 
Medical school, which are not confined to Students of the Hospital, 


trations ; on Saturdavs. April 6, 13 3 i 
Prof. TyNDALL will give a Course of Lectures after Easter. For particulars apply to Dr, Gitcesriz, Secretary, at the Hospital. 


Subscription to all the Courses in the Season, Two Guineas ; to a Single 


1 Course, according to lenzth, One Guine :, or Halt-a-Guinea: to the Christ- LANCASTE R SCHOOL. 

Children under Sixteen, Half-a-Guinea. Tickets now issued Master—Rev, W. Pay ee, M St John’s College, Cambridge, 
} The Fripay Eveninc Meetincs will begin on January 25, at 8 PM < ey i 

when Prof. Tyrdall will give a Discourse at 9 p.m. Succeeding Dis- Second Master sik of St. Johns 


; courses will probably be given by W. H_ Preece, Esq. ‘ Marthew Arnold, 

{ Esq. ; Dr. Philip tL. Sclater, Dr Warren De la Rue, Dr. R. Liebreich, 

Prof. Goldwin Smith, Lord Rayleigh, Professors Huxley and Dewar. and : 

Sir Joveph D. Hooker. To these Meetings Members and their Friends only | Universiny ; J. C. Wirton, Esq., B.Sc. Lond., &c , &c. 

are admitted. | New Buildings, including a LABORATORY, were opened on September 
Persons desirous of becoming Members are requested to apply to the 24, by the Bishop of Manchester. p A ; . 

Secretary When proposed. they are admitted to all the Lectures, to the There are University Scholarships, which may be given for proficiency in 

Friday Evening Meetings, and to the Library and Reading Rooms; and | Science. 

their Families are admitted to the Lectures at a reduced charge. Pay- | _ For Prospectus, &c., address Rev. the Heap Master, School House, 

ment: First Year; Ten Guineas; afterwards, Five Guineas a Year: or a | Lancaster. 


-QUEENWOOD COLLEGE, near STOCK- 
The WINDS, OCEAN CURRENTS, and BRIDGE, HANTS. 


TIDES.—A LEC!tURE on the above subjects, in illustration of the Sound General Education for Boys. 

new Theory of Vis-Inertiz, or the Conflicting Action of Astral and Special attention to Science, particularly to Chemistry, both th ical 
Terrestrial Gravitation, will be delivered by WILLIAM LEIGHTON and practical. 

JORDAN, Fsq., F.R G.S.. at Willis’s Rooms, commencirg at 8 o’clock References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
ou the evening of THURSDAY, December 30. Seats 5s, 2s. 6¢., and | F.R.S.; Dr. Angus Smith, F.R.S,; Dr. Tyndall, F.R.S.; Dr. Voeickcr, 
1s. For tickets apply, by letter, to W. Letcuton Jorpan, Esq., F.R.S.; Dr. Williamson, F.R.S. 
Scientific Club, No. 7, Savile Row, W. The Autuma Term commences Tuesday, ember 25th. 


Assistant Masters—J. H. FLatuer, Esq, BA, Emmanuel College, Cam- 
bridge, r4th Classic, 1876, and Light'oot Modern History Scholar in the 


TEACHERS,--DIAGRAMS (Anatomical, Physiological, Microscopic) 


i carefully prepared and coloured, of any size. Prices moderate. Scien- COLLEGE in conjunction.—The Laboratories and Class rooms for 
4 tific accuracy gu d. Speci sent.—A,. REDLAND, 9, Bladud Private and Class Study are Open every Day and Evening. Gentle- 
f Ruildings, Bath, men prepared for Matriculation, Woolwich, and the various Examinin, 
Fees Prof. GARDNER, at the Roy. 
a ‘olytechnic, or 44, Berners Street, W. 
ECHINODERMS FROM MADAGASCAR. 
The TELEPHONE.—A well-known PRO- 
' ‘THOMAS D. RUSSELL has lately received a magnificent Collection FESSOR can accept a few ENGAGEMENTS to Lecture, with 
of ECHINI and STAR-FISHES from Madagascar. The series includes Experimental Illustrations, on this popular and interesting Invention. 
splendid examples of //eterecentrotus trigonaria and H. mammillaris, For Terms, &c., address OMLCRON, 110, Cannon Street, E.C. 


besives other rare and fine spe: tes 
i] 


A Prize Medal was awarded for this Collection at the Maritime Exhibition, THIN GLASS FOR MICROSCOPIC 


a Reyal Aquarium, Westminster. 


j The Collection is now for sale, either as Single Specimens or in Sets. MOUNTING of best quality. Circles, 3s. 6 per ounce; Squares, 
} Co lections of British and Foreign Shells, Fossils, Minerals, Rocks, 2s gf ; post free 2d. extra ; alsooth r Mounting Materials and Objects 
i Microscopic Objects, &c. pared for mounting.—CHAS. PETIT, 151, High Street, Stoke 
Catalogues post free. N. 

j 

| THOS. D. RUSSELL, WANTED.—Clean Copies of NATURE, 


48, ESSEX STREET, STRAND, W.C. No. s6—Address NaTuRE Office, 29, Bedford Street, Strand, W.C. 
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Sales by Auction, 


Scientific and Miscellaneous Property. F 
Mr. J. C. STEVENS will sell by Auction at 


his great Rooms, 38, King Street, Covent Garden, W.C., on FRIDAY, 
November 23, at hal -past 12 o’clock precisely, Dissolving- view Lanteras 
and Sliues, Microscopes and a variety of objects for same, Cabinet of 
Mounting Apparatus, Stereoscopes and Slides, Telescopes; also, a lot 
of expensive Electrical Apparatus, the property of ARTHUR E. 
GREVILLE, Esq., of Towcester, inclnding two large Engines, Bunsen 
and other Batteries, Vacuum Tubes, Induction Coils, &c , &c. 
On view morning of Sale, and Catalogues had. 


Valuable Collection of Permanent Autotypes of Classical Subjects, from 

the Works of the Great Masters. 

Messrs. HODGSON will SELL by AUC- 
TION at their Rooms, 115, Chancery Lane, W.C (Ficet Street end), 
on MONDAY, December 3, at 1 o'clock (by order of the Autotype 
Company), a Large and Interesting Coilection of PERMANENT 
AUTOTYPES, mounted on Caraboard in Portfolios, and in Alb.ms, 
comprising Facsimile Copies of the Drawings, and Reproductions in 
Monochrome of the Paintings of the Great Masters, illustrating all the 
remarkable Schools of Classic Art, from the most Notable Treasures in 
the Galleries of Europe, well suited for Public Libraries or Art Collec- 
tions. ‘Lbree Original Drawings by W. Cave Tuomas, and upwards of 
ico Framed Autorypes. To which is added the Entire Remaining 
Stock (about 230 Copies) of Day & Son’s Chromolithographic Facsimile 
of DA VINCI’S GREATEST WORK, ‘“‘THE LAST SUPPER” 
(pub. 6s. 6d ). 

May be viewed two days prior and morning of Sale, and Catalogues 

forwarded on application. 


LONDON CLAY FOSSILS from SHEPPEY., 
Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 100 good 
Specimens with neat labels (50 or more Species), ros. ; half the quan- 
tity, 5s. Carriage paid to London. 

The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 

Specimen Fruit, and Copy of Papers on ‘‘Geology of Sheppey,” post 
free for three penny stamps. List, with Copy of Testimonials, in prepara- 
tion. —W. H. SHRuBSOLB, Sheerness-on-Sea. 


Sab CASTLETON, DEBYSHIRE. 
JOHN TYM is now enabled to offer the 


following rare and interesting Collections :— 
Palzolithic, 30 Specimens (including Teeth, &c., of Rhinoceros, 

Bison, Reindeer, Hyena, &c, and Casts of Implemenis)... 
Cresswell Caves, 18 Specimens ove oo ove soo ove 
Windy Knolt Fissure, 15 Specimens ... 
Pleistocene Fauna (a splendid set), roo Specimens 
Flint Flakes from 6d. each, 

Catalogues post free. 


GEOLOGY.—In the Pretace to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says : 
—“ As it is impossible to enable the reader to recognise pat a and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

too Specimens, in Cabinet, with 3 Trays .. ow. £2 2 
200 Specimens, in Cabinet, with 5 Trays m 
300 Specimens, in Cabinet, with 9 Drawers ee 10 10 
400 aaa, in Cabinet, with 13 Drawers oo 23 0 
ore extensive Collections at 50 to 5,000 Guineas each. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES 


Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
25. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
25. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do,, 25. 6¢,; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 28. 6d. ; 25 do, Recent Shells, do., 2s. 6¢.;25:do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B. —P.O.O. 

or- Cheque must invariably accompany all orders. Trade supplied. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Poblished on the rst and ‘rsth of thé month, price 4d. ; Subscription per 
num, post free in Great Britain, gs. 
CoNTENTS FOR NOVEMBER 1. 
1.—Electro-Magnetic Quackery. 
2.~Report of the Trinity House on the Comparative Trials of Electric 
aghts at the South Foreland. (Illustrated.)* 7 
3-~Duplex Partial Earth Test. (Ulustrated.) 
4—Influence of Light on the Electric State of Metals, 
5-—Notes. 
6—City Notes. 
7.—General Science Columns. 
Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


ROYAL GARDENS, KEW. 
THE GARDENER’S CHRONICLE for 


NOVEMBER 17 contains a large Working Plan (18 inches by 13 
inches), illustrative of the 
NEW HEATING APPARATUS, 
Lately erected by Mr, E. G. Rivers, C.E., in the 
PALM HOUSE, ROYAL GARDENS, KEW; 


Together with I!lustrated Articles on New or Interesting Plants, Descrip- 
tive Notice and Illustration of the Gardens at Pierremont House, Darling- 
ton, the seat of Henry Pease, Esq., &c. 
Price sd., post free, 54d. 
W. RICHARDS, 41, Wellington Street, Strand, W.C. 


“That excellent periodical Tot Garpen.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
Journal of Gardening in all its Branches. Founded and Conducted by 
W. ROBINSON, F.L.S., Author of ‘‘ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of 7he Garden. 

“*Mr. Robinson’s valuable and elegant weekly."—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages :~ 

The Flower Garden. Hardy Flowers, 

Landscape Girdeniog. | Town Gardens. 

The Fruit Garden. } The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. | The Household. 

Market Gardening. | The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s.; Half a Year, 14s. ; Quarter of a 
fear, 7s. Address all letters conceraing Subscriptionsto—The Publisher of 

The Garden, 37, Svuthampton Strect, Covent Gardena, London, W.C. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scot!and, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies, 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reperts of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when oy under disease. 

Full Reports are given of the Meetings of the Roy. icultural Society 
of England, the Royal poe Society of Ireland, the Highland and 
Agricultural Society of tland, the Scottish Chamber of Agriculture, 
principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers aadressing themse!ves to Farmers a better medium does 
not exist. 


Price By Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh, 
ESTABLISHED 1843. 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND -FARMERS’ CHRONICLE, 

Edited by Joun ALGERNoN CLARKE, Secretary to the Central Chamber 
of Agriculture, bets 


Devotes special attention to the disciissions and proceedings of the Chambers 
of Agrictilture “6f Gréat Britain (which now number upwards of 18,000 
members), besides: giving original papers on practical farmiag, and a mass of 
intelligence of particular yalue to the agriculrurist. 

‘The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure. delivery.to.country subscribers by the first post on Tuesday 
morning.. Price or 15s. a year post free. 

Published by W. PICKERING. 21, Arundel Street, Scand, W.C. 


THE “HANSA,” 

Published since 1864, in eam & is the only independent professional 
paper in Germany, dedicated exclustvely to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; me cp supplements and drawings. Subscription 
at any time,; preceding numbers of the year furnished subsequently. Price 
12s. tor twelve months. Advertisements 4d. a line, widely spread by this 

per ; considerable abatement for 3, 6, 12 months’ insertion, Business 
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THE CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND “INSTITUTE OF 
PISCICULTURE SOCIETY, LIMITED. | 


CAPITAL—£5,000 IN 5,000 SHARES OF £1 EACH. 
(With power to increase.) 

This Society is estab'ished on an ertirely scientific basis, with the object of fostering and promoting the science of Economic Pisciculture, and 
of supplying E: glish and other naturalists and natural history students with facilities, not hitherto ble, for p ing Marine Biological Investigation, 
‘The aim of the Soviety is, in fact. to provide, in a conveniently accessible and suitable Jocality, an institution which shall fulfil for the entire north of 
Furope that sphere cf utility which the well-known Naples Aquarium ani Zcolegical Station now does for the south, Mature consideration has led 
to the selection of a mest eligible and advant: geous site in the neighbewrhoed of St. Helier’s, Jersey, for this purpose. 

As with the Naples Institution there will be embcdied in this undertaking the following several features of utility and attraction :—Firstly, for the 
entertainment of the public. ard as a source of income for the detrayment of the general working expenses, a Saloon will be set apart for the public 
Gisplay of the living cen zens of the ocean, and of which it ray be said that the shores of the Channel Islands produce an urparalleled wealth of numbers 
and verety. Acjoining the Saloon there will like wise be a Museum, available both as a Lecture-room and for the exhibition of a typical Natural History 
Collection, more especially representative of the luxuriant Marine Fauna and Flora of the Channel Islands. 

The more important Technical Department will include ratorics. with all suitable Apparatus and Instruments, Tanks for Experimenta! 
Pisciculture, and a Library of Standard Scientific Works and ‘era's for the use of naturalists and students who shall repair here for the purpose 
of prosecuting Marire Biological Research. With the Institunon will also be associated a Dépot for the supply of living or carefully-preserved 
marine specimens to British or other Universities, Museums, Science Schools and Aquaria, or to naturalists that may require the same for museum types, 
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class demonstration, or for private investigation. 


Following the syst-m adopted at the Penikese Island Station, it is further proposed, fir the full development of the scientific resources of this 
In«titntion, to naugurate Summer Classes for the attendance of Stvdents, and to hold out sufficient inducements for the most eminent authorities on 


various biological subjects to deliver Lectures and a 
yeputation is more e-pecially ass¢ ciated. 


Course of Instruction to these Classes upon that 
In view of the Laboratories and Lecture Arrangements bring complete by the Summer of 1878, those proposing 


branch of Natural History with which their 


to avail themselves, as Students, of the advantages held out, #re requested to cominunicate with the Secretary. | 
In view of a desire already expressed by many wishing to as-ist in the establishment of this Institution without becoming Shareholders, the Society 


is empowered to receive ( ontributions towards the establishment and further development of the Institution. 


Such moneys contributed will be devoted 


entrely to the uses ebeve n entioned, ard will nct Le applicable for the purposes o1 a Dividend or othe:w se jor the = advantage of the orcinary 


Shareholcers. 


} special privileges will be granted to all such Donors; Sub cribers of £10 and upwards receivir.g in return the 


vantage of a Life-member- 


ship and free sdmission to the Institution upon al! occasions on which the building is open to the public. 
The tech ica! control of the Instituton wi.l be uncestaken, as Naturalist Director, by Mr. W. SAVILLE KENT, F.L.S., F.Z.S., &c , formerly 
Assistant in the Natural History De partment of the British Museum, and whose experience as Naturalist for some years to the leading English Aquaria 


eminently qualifies b'm for this pos:tion. 


In registering the Memorandum and Articles of Association of this Society, special care has been taken to secure for the undertaking a purely 


scientific status, and to permanently exc!ude from it all those supp 
of the living wonders of the de <p 
For Prospectuses and further 


s of an irrelevant nature usually asseciated with public exhibitions 


It is only under such restrictions and reservations that patronage and subscriptions are here invited. 
particulars apply to the SeckETARY or to the NaTuRALIST Director, 16, Royal Square, St. Helier’s, Je 


Cortribunens ef Pooks and Serial Literatu’e relating to Piological Subjects suited for the Library, of Justruments and Apparatus for dhe Likert, 
or of Natura Hisicry Specimens for the Mi seum, will be most gratefully accepted 

An especial appeal for support is here made to the Fel'ows and Members of the various Metrcpotitan and Provincial Scientific Societies, and who 
have now placed betore them an unprecedented cpportunity of advancing the prestige and interests of English Marine Biological Science. 


DC NATIONS RECEIVED :—Mr. Charles Darwin, LL.D., F.R.S., £20; Dr. J. Millar, F.L.S., £2; Prof. R. O. Cunnmghbam, F.L.S., £5; 
Mr. C. Le Feuvre, £2; Mr. A. de Gruchy, £10; Mr. F. Voisin, £10; Mr. J. Macready, 41. 


All further Contributiors to the ‘“ Donaticn Fund” for the founding of the Channel Islands’ Zoological Station and Museum and Institute of 


Pisciculture will be duly acknowledged in these columns. 


W. SAVILLE KENT, How. Sec. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HY POPHOSPHITES 
upon the Principles of Stcech-ological Medicine, by 


JOHN FRANCIS CHURCHILL, M.D., 

With en Appendix on the Direct Treatment of Respira ory Diseases 
(Asthma, Frorct its, &e ) by Sreechiclogical Inhalarts. And Reports ot 
nearly Two FP urdred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Senta Maria, Gomez, Maerstre, Pangot, Reimvillier, Galvez, Leri- 
verend, Denotele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 
Fabbri, Panegrossi, Cerasi, Gualdi, Todini, i, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London: LONGMANS & CO. 


Just published, 8vo, 8s. 6¢., with Di and Tables of Results in Inches 

and in Metres. 

INDUCTIVE METROLOGY ; or, The Re- 
covery of Ancient Measures from the Monuments. By W. M. FLIN- 
DERS PETRIE. 

“A very interesting and pregnant book, the result of much reading and 
patient research,” —Buiider. 

‘*Through these almost imperceptible variations there may be found a 
unity, reducing the chaos of existing standards to something like order.”— 

Saturday Review. 


London: HARGROVE SAUNDERS, 24, Tichborne Street, Piccadilly 


Now ready, price One Penny each Lecture. 


THE BEGINNINGS OF LIFE ILLUS- 
TRATED. A LECTURE by Prof. MARTIN DUNCAN, F,.R.S., 
being the First of the Manchester Science Lectures for 1877. 


Manchester: JOHN HEYWOOD. London: F. PITMAN. 


Now ready, price 6s. 6d. 


SOME CHEMICAL DIFFICULTIES OF 
EVOLUTION. By J. J. MACLAREN. 

“ The author, after setting forth his view of the nature of chemical action, 
first, where life is absent, and ‘next, where living beings are concerned in 
inducing the changes observed, applies his reasoning to the doctrine of evo- 
lution, and deduces the difficulties that occur to him.” 


London|: EDWARD BUMPUS, 5 and 6,Holborn Bars, E.C. 


THE “ BRYCE-WRIGHT” DIAMONDS. 


These Magnificent Gems, forming the largest 


SUITE OF DIAMONDS 


In the World, are at present on View. 


BRYCE M. WRIGHT, F.R.G.5S., &c., 


go, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 
Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F RS. 
Two Hundred Pages and Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 
London: J. & A CHURCHILL, New Burlirgton Street. 


FOREIGN BOOKS AT FOREIGN PRICES. 
WILLIAMS and NORGATE’S FOREIGN 
SCIENTIFIC BOOK CIRCULAR. No. 34. Post free, One Stamp. 
(Natural History, Physics, Astronomy, istry, Medicine, and 
Surgery.) 
14, Henrietta Street, Covent Garden, London ; and 20, South Frederick 
Street, Edinburgh. 


Text-Book of Sotany, Morphological 
AND PHYSIVLOGICAL, By Dr. Julius Sa 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch. Ch., Oxford. Royal 8vo, half morocco, 315. 6:. 

“The want of a good text-book of Botany, one that would give an 
accurate idea of the present state of botanica! science, has long been felt by 

English students. e therefore heartily welcome the appearance of this 

translation, because we feel certain that it will supply that want so long felt, 

and be of the greatest value to both teachers and students.” —Natwure. 

OXFORD, printed at the CLARENDON PRESS, and 

published by MACMILLAN AND CO., LONDON, Publishers 

to the University, 
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DIARY OF SOCIETIES. 


Lonpon 
THURSDAY, Novemser 22. 

Rovat Socirtv, at 8.30—Remarks on the Attributes of the Germinal Par- 
ticles of Bacteria, in reply to Prof. Tyndall: Dr. Sanderson, F.R.S.— 
Observations on Hermetically-sea ed Flasks o;ened in the Alps: Dr. 
Tv ndall, F.R S.—Researches on the Effect of Light upon Bacteria and 
other Organisms: Drs Downes and T. P. Biunt —On the Tides at Malta: 
The Astronomer-Royal, F.R_S. 

FRIDAY, NovemBeEr 23. 
QuexetT MicroscoricaL Cxus, at 8—A New British Sponge: J. G. 


SUNDAY, 25 
Sunpay Lecture Society, at 4.—The Balance of Emotion and Intellect in 
Man: Dr. Waldstein. 
MONDAY, Novemser 26. 
Soc'rty oF Arts, at 8.—Cantor Lecture; Mauuiacture of Paper: Wm. 


Arnot, F.C.S, 
TUESDAY, Novemser 27. 

AnTHROPOLOGICAL INSTITUTE, at 8.—Notes on Socotra: F. M. Hunter. 
—Notes on the Zaparos: Alfred Simson.—On the Malays and Polynesians: 
Rev. S } Whitmee. 

West Lonpon Scientiric Association, at 8.—The Age of the Hills: 

. L. Lobley.—Geology of Hunsta: ton: The Hon. Librarian. 

INSTITUTION OF CiviL EnGinegrs, at 8. 

WEDNESDAY, November 28. 

Society oF ARTS, at 8. 

Roya Society oF LiTERATURE, at 8—On Koman Wax tablets recenily 
found at Pompeii: Mr. Vaux. 

SocieTY OF TELEGRAPH ENGINEERS, at 8. 

FRIDAY, NovemBeER 30. 

Roya. Society, at 4 —Anniversary. 

SATURDAY, DecemsBer 
PuysIcaL SOcIETY, at 3. 


NATURE.” 
Published every Thursday, price qd. 
SUBSCRIPTIONS, Post free: Annual, 185, 62, 
gs. 6d. Quarterly, 55. 
Nearly all the Back Numbers of NaTURE may be obtainec 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communicatiou: 
relating to ADVEKTISEMENTS should likewise be addressed, 
Volumes I. to X., cloth, price 21s. each. 
Volumes XI., XIL., XIII., and XIV.,cloth, price tos, 6a. each 
Cloth Cases for binding all the volumes, price is. 6¢. each. 
Reading Cases to hold 26 numbers, price 2s, 6d. 
To be had through any bookseller or newsagent, or at tbe 
Office. 


CHARGES FOR ADVERTISEMENTS, 
Three lines in column, 28. 6d.; 9d. per line after. 


6 


Half-yearly, 


One-eighth page, or guarter column .... 
Quarter page, or haifacolumm...... 115 0 
Half a page, oracolumm . « » 35 
Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co, 


OFFICE: BEDFORD STREET, STRAND, W.C. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators bein required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm, 
R. 8. NEWALL & CO., 130, STRAND, W.C. 

6, WATERLOO ROAD, LIVERPOOL. 


3% 


68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON.TYNE, 


BURGOYNE, BURBIDGES, GYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations upon application. 


/\ 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, te 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Fully [Nustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


W. LADD & CO., 
Scientific Instrument Manufacturers 


(By Appointment to the Reyal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case, This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be applied to Holtz Machines o 

old form. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
im similar case. 


ALSO, 
Philosophical Apparatus of every Description. 
Mlustrated Catalogue, Sixpence, 


_| 
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| 
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READY. 
Crown 8vo, with Maps and Illustrations, cloth, 6s. 
THE HEROES OF YOUNG AMERICA. 


By ASCOTT R. HOPE, Author of ‘‘ A Peck of enous ”* “ A Book 
about Boys,”’ A Book about Dominies,”” &c., 


Crown 8vo, with numerous Illustrations, cloth, 6s. 
ADVENTURES IN THE AIR; being 


Memorable Experiences cf Great Aeronauts. From the French of 
M. DE FONVIELLE. Translated and Edited by JOHN S. KELTIE, 


Tenth Edition, with 54 <4 Folio Col Coloured Plates, 7s. i 6d. 

THE INSTRUCTIVE PICTURE BOOK, 
No, 1; or. LESS NS FROM THE NATURAL HISTORY OF 
ANIMALS, By ADAM WHITE, late Assistant, Zoological Depart- 
ment, British Museum, 


Sec: nd Edition, with 48 Fclio Coloured Plates, 7s. 6d. 
TCHES FROM NATURE; or, PICTURES OF 
ANIMAL AND VEGETABLE LIFE IN ALL LANDS, 


Seventh Edition, with 36 oblong Folio Coloured Illustrations, 7s. 6d. 

RECREATIVE INSTRUCTION. — THE 
NEW PICTURE BOOK;; or, PICTORIAL LESSONS ON FORM, 
COMPARISON, AND NUMBER. For Children under Seven Years 
of Age. With Explanations by NICHOLAS BOHNY. 


Second Edition, feap. 8vo, with Map, cloth, 2s 
ROUND ABOUT LONDON: Historical, 


Archeological, Architectural, and Picturesque Notes, suitable for the 
Tourist, within a Circle cf Twelve Miles, To which are added speci- 
mens of Short Walking Excursions and Visits to Hatfield, Knole, St. 
Albans, and Windsor, By A FELLOW OF THE SOCIETY OF 
ANTIQUARIES, 


“Too much can scarcely be said in praise of the and 
ness of this little guide with its Index and Map. ... .- So useful a as 
mecum should not be overlooked even by the well informed Londener, while 
to the stranger it will prove a mine of information.’””—Queen, 


One sheet, size 26 inches by 22; coloured, ‘BOS SPH O case, 5s. 

DARDANELLES AND RUS.— 
STANFORD’S Large Scale MAP cf the cath pt and 
TROAD, scale, 3 miles to 1 inch; and of the BOSPHORUS and 
CONSTAN TINOPLE, scale, 14 miles to 1-inch, 


NEARLY READY. 


Demy 8vo, with Map and numerous Illustrations, cloth, 21s. 
FIFTEEN THOUSAND MILES ON THE 
AMAZON AND ITS By C. BARRINGTON 
BROWN, Assoc. R.S.M., **Canoe and Camp Life,”’ 
British Guiana,”’ and WILLIAM “LIDSTONE, CE. [Next qweek. 


Large post 8vo, with 16 Maps and Diagrams, Ethnological, Appendix, and 
many Illustrations, cloth. 

COMPENDIUM OF GEOGRAPHY AND 
TRAVEL IN AFRICA, for General Reading. Based on Helwall’s 
“Die Erde und Ihre Vélker.’’ Edited and extended by KEITH 

JOHNSTON, F.R.G.S. 
ee = uniform in size, &c., CENTRAL AND SOUTH AME- 
aration, EUROPE, ASIA, NORTH AMERICA, and 

AUST SSTRALASIA, 


Post 8vo, with Maps and Illustrations. — 

THE PHYSICAL GEOLOGY AND GEO- 
GRAPHY OF IRELAND. By EDWARD HULL, M.A,, F.R.S., 
Director of the Geological Survey of Ireland ; Author of “The Coal. 
Fields of Great Britain.” 


Post 8vo, cloth, 


DOMESTIC ECONOMY: AND. HOUSE.) 
HOLD SCIENCE. Adapted for Home Een, and for School 
~ mistresses and Pupil Teachers, “By ROBE 
Late Superintendent cf Educatiomat Natale 3 


Scale, about rr miles to 1 inch; size, 50 


STAN FORD’S STEREOGRAPRICAL. 
MAP OF THE BRITISH ISLES. Constructed:to show the correct 
relation of their Physical Features. 


‘The method employed in the construction of this Picture of the British’ 
Isles is that known as the Stereographic or the art 6f; representing solid’ 
bodies on a plane. In educating the eye to a correct perception of the, 
superficial features of the land it is necessary to use a symbol as nearly’ 
representing nature as the condition of art will allow, which is accomplished 
through this method by imitating vertical relief and producing upon the eye 
the impression of a model. 


LONDON : EDWARD STANFORD, 55, CHARING CROSS, S.W. 


TJSMES M M:D..) |’ 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Afparatus. 
JOHN J. GRIFFIN ~~ SONS, 22, GARRICK STREET, 
DON, W.C. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


DUPRE’S APPARATUS 
ESTIMATION OF UREA 


By means of hypobromide. 
HOW & CO.”S STUDENT’S MICRO- 
SCOPE, £5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
HOW & CO.”’S GEOLOGICAL 


GRAMS for the Lantern, consisting of Sections of Strata, 
Groups of Fossils, Restorations of Extinct Animals, &c, 


Catalogues on Application, 
JAMES HOW AND CO., 
5, St. Bride Street (late 2, Foster Lane), London. 


TISLEY & 


OPTICIANS, ” 
172, BROMPTON ROAD, S.w. 
. (Close to South Kensington Museum), 


DEWAR'S NEW ELECTROMETER 
developing 


and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6¢. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of +o 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from & tos. to £21. 


Specimen Curves drawn on card, post free, 3s. per dozen. 
STEREOSCOPIC Ditto, 


” Giving visibly so} lid figures of wave motions, each xs. 
Price Lists of Acoustic Apparatus; with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


FR ¥ °S = “ The Caracas Cocoa of such choice quality.” 
—Food, Water, and Air, edited by by Dr. Hassall. 


~CARACAS | 


AMERICAN 
CENTENNIAL PRIZE MEDAL C O C O A 
AWARDED. 


Nov. 22, 1877) 
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PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic, This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d and 4s. 6d. each. 
PREPARED ONLY BY THE PROPRIETOR, 


G J ANDREWS, 


No. 1, LITTLE ST. ANDREW’S STREET, 
UPPER ST. MARTIN’S LANE, W.C., 


See Treatise on the efficacy, medicin1l action, and compcsition of the 
“ Pick Me-Up,” by the Proprietor, 


FRENCH HYGIENIC SOCIETY, 4o, Hay- 


market.—Electro-Dosimetric Institution. Treatment of all Chronic 
Diseases pronounced incurable by the combined therapeutic methods 
of Drs. Burggraeve and P. A. Desjardin. Hours of Consultation from 
3 to 5 P.M. Treatment by correspondence. Mondays, Wednesdays, 
and Fridays, consultations free from ro.30 to 12. Chemical and Medi- 
cal Analyses made. Depét for Continental Hygienic Productions, 
Medical Belts, &c. 

The dosimetric system of medicine is the connecting link placed by Dr, 
Burggraeve between the old, or Allopathic, and the new, or Hahnemanian, 
or Homeopathic schools. 

This system, which is now well known and much used by doctors in 
Europe and South America, where it is steadily gaining ground, consists of 
atreaurent that is at the s me time convenient, agreeable, and sure. It 
depends upon the purity of the medicine and exactitude of th doses, 
and is applied to the nature and causes of diseases both chronic and acute. 
In a word, it is the realisation of the hopes and researches of the alchemists 
of the middle ages, 

‘These medicines are administered in the form of granules, which are taken 
by all, even children, easily and without the least repugnance. 

This system rejects the ordinary forms of the old Pharmacy—apozemes, 
potions, opiates, electuaries, &c., in short, ail the complicated mixture of 
drugs of nauseous odour and taste, respected by the old formulzries, 
but which now, in the face of the progress of mocern science, have no longer 
the necessity of existence. 

It is, above all, in chronic diseases (the ‘‘non possumus” of the old 
schools), rheumatism, gout, dyspepsia, liver complaints, affections of the 
spleen and kidneys, paralysis, s rofula, &c., that the system ot Dr. Burg- 
greve, combined with that of Dr. P. A Desjardin, gives the most 
kab.e results. 

A large oumber or cures, obtained in a comparatively short time, highly 
confirm the therapeutic value of the electro-dosimetric system. 

If we consider thet chronic maladies are caused by a diathesis, which 
always produces a change in the vital and nutritive organs, and if, on the 
other hand. «e consider care‘ully the electro-magnetic phenomena, and the 
subtle na ure of that agent, whrch, if it be not life itself. is one of its most 
active and important principles, we easily perceive the therapeutic va‘ue of 
a method which acts directly upon the vitality of the patient, by employing 
tho-e agents which are essentially vital. 

It is thus that in charg'nz the electric currents, which penetrate directly 
into the organism, wit molecules of iodine, iron, gold, &c., we can, almost 
instantaneously, soothe pains and spasms, re-establish or stimulate the circu- 
anion of the fluids, and restore that equilibrium of which health is the 
result. 

But it must be unders-ood that for a treatment of this kind a wide experi- 
ence is necessary ; the usual means of ordinary medicines are utterly 
insufficient, an exciusive attention being demanded for this speciality. 

In establishing the ‘‘ Electro-Dosimet:ic Institution of London,” we fill 
up a chasm, and thus render a signal service to all doctors who will 
find with us the readiest and most actrve concurrence in the treatment of 
that unfortunately large class of persons afflicted by chronic diseases. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurt‘ul in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MUC-MAIN PAD and 
PATENT LEVER, fit‘ing with so much ease and closeness 
that it cannot be detected, and may be worn during sl-ep. A 
descriptive circular may be had, and the Trus, (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 26s. 6¢., and 315. 64.) Post 
Tiouble ,, 315. 6d., 425., and 52s. 6d. 
Umbilical ,, 42s. and 52s. 6d. j 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over =: ordinary stocking. Trice 45. 6d., 75. 6d., 105., and 16s. each. 

lostage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


To Geologists and Naturahsts. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
gana of Subscription may be obtained by writing to THomas FLoyp, 

Howard Road, South Norwood, S.E., enclosing ad- 

envelope. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink is used. It has been strand 
by the principal Public Railway Companies throug! 
re 

it writes almost instantly Full Black. | Flows easily trom the Pen. 


Does not corrode Steel Pens. Blotting-paper may be applied at the 
ot. 


Can be obtained in ye, through Messrs. Barciay & Sons, Farring- 
don Street; W. Epwarps, Old Change: F. Newpery & Sons, Newgate 
Street; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 
— Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of 

Stationers. 


HOLLOWAYS PILLS 
EL MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBiLITY, and is unequalled in Female Complaints, 


{ 


On the 1st of every Month, pr'ce (ne Shilling, 


THE ZOVULOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY 
New Series. Edited by 
J. E Harting, F.LS., FZS. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notces of the Captu-e off the British Coasts of 
New or Rare Marine Fish ; Reports anc Nores trom !.ocal Aquaria ; Con- 
tributions to the Natural History of British Reptiles: Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other marters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Secieties ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimen, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocrs. F L.S., Royal Herbarium, Kew. 

Subscriptions ‘or 1877 ‘12s. post free in the United Kingdom) payable in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.(., of whom may be obtained the volume for 
1876 (price 16s. 6¢. bound in cloth), also covers for the volume (price 15.), 
and back numbers. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal. and Parliamentary Matters. 
Revigw OF THE MALT and Hop Trapes; AND WINE AND Spirit TRADE 
Recorp. 
The Official Organ of the Country Brewers’ Society. 
(Founded 1822.) 
“‘ The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarierday. 
Single Copies, ts. each Registered for transmission a d 
Offices—5. Bond Court Walhbrook. Londen, E.C 


On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CaRRINGTON, 
With the assistance of 

Freperickx Bonn, F.Z.S. Freperick 

Epwarp A Fitch. Jenner Weir, F 

foun A. Power, M.D. . Buchanan Wuite, M D.. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits Many interesting articles 
on all branches are ised by eading Entomologists. There will be 
numerous Woodcuts. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 


application. 
E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORYGERRARD STREET.) 


PARKINSON & FRODSHAM, | 


CHRONOMETER AND WATCH MAKERS, 


CORNHILL, 


4, CHANGE ALLEY, 


Extract from the Report ot the Director of the Portsmouth Observatory concerning Parkinson and Frodsham’s Chronometer on 
board the Discovery, in the Arctic Expedition of 1875-6. 

** Nov, 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your WaTCcH, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 


THIS DAY, IN 2 VOLS., MEDIUM 8vo, PRICE 45s., THE 


VOYAGE OF THE “CHALLENGER.” 
THE ATLANTIC: 


A PRELIMINARY ACCOUNT OF THE GENERAL RESULTS OF THE VOYAGE OF H.M.S. 
“ CHALLENGER” DURING THE YEAR 1873 AND EARLY PART OF THE YEAR 1876. 


By Sir C. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Expedition. 


With a Portrait o the Author engraved by C. H. —— numerous Coloured Maps, Temperature Charts, and other 
ustrations. 


Published by Authority of the Lords Commissioners of the Admiralty. 


UNIFORM WITH THE ABOVE, BY THE SAME AUTHOR, 


THE DEPTHS OF THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES OF H.M.SS. 
“LIGHTNING” AND “ PORCUPINE,’ DURING THE SUMMERS OF 1868-69-70. 


Under the Scientific Direction of Dr. CARPENTER, F.R.S., J. GWYNN JEFFREYS: 
F.R.S., and Sir WYVILLE THOMSON, F.R.S. 


With numerous Illustrations, Coloured Maps, &c. Second Edition, Medium 8vo. 315. 6d. 


** Tt is not too much to say that all who wish to follow what the Challenger does must be acquainted with what has been done 
by the other vessels previously lent by the Admiralty. ... . When the Challenger Expedition is over we shall be better able to 
approach the consideration of the theories which are advanced or quoted by Sir Wyville in this copiously illustrated, most 
interesting, and valuable record of invaluable research.” — Standard. 


MACMILLAN AND CO., LONDON. 


Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Pond Street, New York.—Tnuurspay, November 22, 1877. 
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A WEEKLY LLLUSTRATED JOURNAL OF SCIENCE. 


the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 422, VOL. 17] TH URSDAY, NOVE 


BROWNING'S 
ASTRONOMICAL TELESCOPES. 


Silvered Glass REFLECTING TELESCOPE with 
Mirror 4} in. diameter, 5 ft. focus, mounted on a Paral- 
lactic Stand for following the heavenly bodies with one 
motion by means of an endless driving screw and Hook’s 
joint with two eye-pieces magnifying respectively too and 
200 diameters. 


PRICE £24 4s. Od. 


LIST OF PRICES OF TELESCOPES FREE. 


Just published, Sixth Edition, with much New Matter. 
A PLEA for REFLECTORS: being a 


Description of the New Astronomical Telescopes, with 
silvered glass specula, and instructions for using and 
adjusting them, with many [Illustrations and Coloured 
Frontispiece of Jupite. By JOHN BROWNING, 
F.R.A.S. One Shilling, post free. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER 
TO H.M. GOVERNMENT, THE ROYAL SOCIETY, 
THE ROYAL OBSERVATORY OF GREENWICH, 

AND THE OBSERVATORIES OF KEW, CAM- 

BRIDGE, MELBOURNE, THE U.S. NAVAL OBSER- 

VATORY, CAMBRIDGE AND HARVARD UNIVER- 


~ 63, STRAND, W.C., LONDON. 


Factory—Southampton Street and Exeter Street, London. 


Prize MEDAL 1862, ESTABLISHED 100 YEARS, 


MICROSCOPES, SPECTROSCOPES, OPERA 
GLASSES, &¢. 


18 
BER 2, 1877 [PRICE $5 TER ANN. 
a Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. : 
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MICROSCOPIC OBJECTS 

Of the highest attainable perfection, illustrating Anacom 

Botany, Entomology, and every branch of Microscopical Science. J. D. 

Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 

and requisites for mounting. Unequalled Student's Microscope, with Eng- 

lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 

tis and post free, and Objects delivered in U.S.A. and British Colonies. 

DMUND WHEELER, 48n, Tollington Road, Holloway, London, N- 


QU=EN’S COLLEGE, IRELAND. 


The Pr fessorship of Materia Medica in the Queen’s College, Galway, 
being about to become va-anr, Candidates for thar office are requested to for 
ward th ir Testimonia!s to the Under-Secretary, Dublin Castle, on or before 
the 15:1 NECEMBER, proximo, in order that the same may be submitted 
to his Grace the Lor’ Lieutenant. 

The Candidate who may be selected for the above Professorship will have 
to enter upon his duties at the commencement of the next Term, the 7th of 

January, 1878. 

Dublin Castle, 24th November, 1877. 


PHYSICAL SOCIETY OF LONDON. 


Prof. GRAHAM BELL will exhibit and describe the TELEPHONE at 
the Meeting of the Society on SATURDAY, the 1st of December, at 3 P.M., 
in the Science Schools, South Kensington Muscum. Strangers who wish to 
be present are requested to apply to either of the Secretaries, who have a 
limited number of seats at their disposal. 

A. W. REINOLD, M A., Royal Naval College, esenrich.) Hon, 
W. CHANDLER ROBERTS, F.R.S., Royal Mint, E. Secs. 


UNIVERSITY of LONDON rst M.B. and 
PRELIMINARY SCIENTIFIC EXAMINATIONS, —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 
Medical School, which are not confined to Students of the Hospital. 
For particulars apply to Dr. Gi_txspie, Secretary, at the Hospital. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o’clock precisely.— 
Sunday, December 2.—Dr. G. G, Zerrri, F.R.Hist.S., F.R.S.L., on 
* Jesuitism and the Priest in Absolution.”—Members’ Annual Sub- 
scription, £1. Payment at the Door—One Penny, Sixpence, and 
(Reserved Seats) One Shilling, 


LANCASTER SCHOOL. 
Head Master—Rev, W. E. Prvxe, M.A., St. John’s College, Cambridge, 
14th Wrangler, 1866. 
Second Master—Rev. W. T. Newson, M.A, Fellow of St. John’s 
College, Cambridge, sth Classic, 1873. 

Assistant Masters—J. H. FLatuer, Esq, B.A, Emmanuel College, Cam- 
bridge, 14th Classic, 1876, and Lightfoot Modern History Scholar in the 
University ; J. C. Wirton, Esq., B.Sc. Lond., &c , &c- 

New Buildings, including a LABORATORY, were opened on September 
24, by the Bishop of Manchester. 
‘ There are University Scholarships, which may be given for proficiency in 

cience. 

For Prospectus, &c., address Rev, the Heap Master, School House, 
Lancaster. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention to Science, particularly to Ch y, both th ical 
and practical. 

Dr. Angus Smith, F.R.S.; Dr. dall, F. 

The Autumn Term commences Tuesday, September 25th. 

C. WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
ten prepared for Matriculation, Woolwich, and the various Examinin 

Boards. Fees moderate.—Apply to Prof. GARDNER, at the Roya 
Polytechnic, or 44, Berners Street, W. 


The REV. L. HENSLEY, Vicar of Hitchin, 


Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam- 
bridge, receives four PUPILS to read for,Cambridge, and has now one 
acancy. 


GEOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
wich a view to following the method taken by each author. 
0 illustrate Bonney’s *‘ Geology,” advanced Collection of 1 50 Specimens, 
& 33 Elementary of 54, 14s. To illustrate Skercchleys ‘Elements of 
a advanced Collection of 140 Specimens, £2 15s. ; Elementary of 
ty 178. 6d, 
Catalogues post free, 


Address~CASTLETON vid SHEFFIELD, 
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GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price ps he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine. 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arrauged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

roo Specimens, in Cabinet, with 3 Trays ... 
200 Specimens, in Cabinet, with 5 Trays ... 
300 Spec.mens, in Cabinet, with 9 Drawers 10 10 
Spec mens, in Cabinet, with 13 Drawers ... 21 0 
More extensive Collections at 50 to 5,000 Guineas each. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 

Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 33, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d, ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ;25do. Metals, do., 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6d. Catalogues free. N.B.~—P.O.0, 

or Cheque must invariably accompany all orders. Trade supplied. 


LONDONCLAY FOSSILS from SHEPPEY, 
Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 100 good 
Specimens with neat labels (so or more Species), ros. ; half the quan- 
tity, 5s. Carriage paid to London. 

The fossils of vegetable origin, being liable to decay, are subjected to an 


efficient preservative process. 


Specimen Fruit, and Copy of Paper on ‘‘Geology of Sheppey,” post 
free for three penny stamps.—W. H. SuHruBsoueg, Sheerness-on-Sea, 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6d. per ounce; Squares, 
2s. 9@. ; post free 2d. extra ; also oth-r Mounting Materials and Objects 
prepared for mounting.—CHAS. PETIT, 151, High Street, Stoke 
Newington, N. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in NaTuRg last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

articulars of —— may be obtained writing to THomas FLovp, 
sq-, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 

THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by JoHN ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number u of 18,008 
members), besides giving original papers el i ga farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price or 15S. a year post free, 

Published by W. PICKERING, 21, Arundel Street, Scrand, W.C. 

On the 1st of every Month, price One Shilling. 
THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited b 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival an 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations.on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts o! 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. + 


Geology of Oxford, and the Valley of 
TIIE THAMES. By JouN Puituips, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth. 15 

‘Tt may be cordially and confidently rec ded to all geologists to 
whom the Secondary rocks of England are a subject of interest.” —Academy. 
“‘ A most important contribution to the knowledge of the ancient history 
of the earth, and supplies a need which happens just at this time to 
keenly felt." —Nature. 
MACMILLAN & CO., LONDON, 
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NORTH BRITISH AGRICULTURIST, 

Is the only a Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of tland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ire 

For Advertisers aadressing themselves to Farmers a better medium does 


not exist. 
Price 3¢. By » 34¢. Annual Subscription, payable in advance, 14. 
Office. —377, High Street, Edinburgh. 
Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the xst and xsth of the month, price 4d.; Subscription per 
Annum, post free in Great Britain, 9s. 
ConTENTS FOR NOVEMBER 1. 
t.—Electro-Magnetic Quackery. 
ae of the Trinity House on the Comparative Trials of Electric 
ights at the South Foreland. (Illustrated.) 
3.-—Duplex Partial Earth Test (Illustrated.) 


4.—Influence of Light on the Electric State of Metals. ; 
5.—Notes. 
6.—City Notes. 


7.—General Science Columns. 
8.— Correspondence. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE “HANSA,” 
Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept == the deve- 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. Carrincton, 
With the assistance of 

Freperick Bonn, F.Z.S, Freperickx Smitn. 

Epwarp A. Fitcu. . Jenner Were, F.L.S. 

Joun A. Powgr, M.D. . BucHANAN Waite, M.D. 

During the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by bees pe Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


“ That excellent periodical Tue Garpen.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted by 
W. ROBINSON, F.L.S., Author of ‘‘ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
“Mr. Robinson’s valuable and elegant weekly."—Saturday Review, 
Aug. toth, 1872. 
The following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. | Hardy Flowers. 
Landscape Gardening. | Town Gardens. 
The Fruit Garden. | The Conservatory. 
Garden Structures. | Public Gardens. 
Room and Window Gardens. | The Greenhéuse and Stove. 
| 


Notes and Questions. The Household. 
Market Gardening. The Wild Garden. 
Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6¢. Weekly. Specimen Copy, Post-free, 6}d. 

Terms of Subscription. —Sent direct from the Office in London, post free, 

yable in advance—For One Year, 26s.; Half a Year, 14s. ; Quarter of a 

ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


Descriptive Astronomy. A Handbook for the 
General Reader, and also for practical Observatory work 
With Illustrations and numerous tables. By G, F. 
CHAMBERS, F.R.A.S, Third Edition, enlarged, 8vo. 28s. 

“There is much in this handbook to interest the general reader, while 
the practical worker will find an invaluable mass of information on celestial 


Pp of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Pnce 
12s. for twelve months. Advertisements 4d. a line, widely sp by this 
paper : considerable abatement for 3, 6, 12 months’ insertion. Business 
v ce: Aug. a and Dieckmann, Hamburg, Alterwall,28. Edited by 


.v. Freepen, M.R., Hamburgh, Alexander Street, 8. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by J. W. Douctas, R. McLacutan, F.R.S., E. C, Ryg, F.Z S. 
and H. T. Stainton, F.R.S, 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I.to V. (strongly bound in cloth) may be obtained by purch of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 


al 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review or THE MALT AND Hor TRADES; AND WINE AND Spirit TRADE 
Recorp. 
The Official Organ of the Country Brewers’ Society. 
(Founded | 

** The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E.C. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by Henry Trimen, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 
Subscriptions for 1877 (12s. post free in the United Kingdom) ngiite in 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
1876 (price 16s. 6d. bound in cloth), also covers for the volume (price 1s.), 

and back num 


besides ample references to astronomical authorities.” —Padl Mail 
azette, 


WANTED.—Clean Copies of NATURE, 
No. 56.—Address NaTuRE Office, 29, Bedford Street, Strand, W.C. 


n Wochennummern. 


Berlin. 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben von Dr, W. SKLAREK. Erscheint seit 1 Januar, 1868. 
I Preis vierteljahrlich 4 Mark. 

Der ‘ Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lisung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Lander—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademiecen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben. 
Ein solche Darstellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschattliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, atch aus den 
iibrigen Gebieten regelmiissig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 

Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 


FERD. DUMMLERS VERLAGSBUCHHANDLUNG. 
itz & Gossman 


Harrwit 
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THE CHANNEL ISLANDS’ ZOOLOGIGAL STATION AND MUSEUM AND INSTITUTE of 
PISGICULTURE SOCIETY, LIMITED, 


CAPITAL—£5,000 IN 5,000 SHARES OF £] EACH. 


{With power to increase.) 


This Society is established on an entirely scientific basis, with the object of fostering and promoting the science of Economic Pisciculture, ang 
of supplying English and other naturalists and natural history students with facilities, not hitherto accessible, for pursuing Marine Biological Investigation, 


‘The aim of the Society is, in fact. to 


rovide, in a conveniently accessible and suitable Jocality, an institution which shall fulfil for the entire north of 


Furope that sphere of utility which the well-known Naples Aquarium and Zoological Station now does for the south. Mature consideration has Jed 
to the selection of a most eligible and advantageous site in the neighbourhood of St. Helier’s, Jersey, for this purpose. 

As with the Naples Institution there will be embodied in this undertaking the following several features of utility and attraction :—Firstly, for the 
entertainment of the public, and as a source of income for the defrayment of the general working expenses, a Saloon will be set apart for the pubii: 
cisplay of the living denizens of the ocean, and of which it may be said that the shores of the Channel Islands produce an unparalleled wealth of numbers 
end variety. Adjoining the Saloon there will likewise be a Museum, available both as a Leciure-room and for the exhibition of a typical Natural History 


(cllection, more especially 1 
The more important 


——— of the luxuriant Marine Fauna and Flora of the Channel Islands, __ 
‘echnical Department will include Laboratories, with all suitable Apparatus “and Instruments, Tanks for Experimenta! 


Pisciculture, and_a Library of Standard Scientific Works and Serials for the use of naturalists and students who shall repair here for the purpose 


of prosecuting Marine Biological Research. With the Institution will 


also be associated a Dépot for the supply of living or carefully-preserved 


marine specimens to British or other Universities, Museums, Science Schools and Aquaria, or to naturalists that may require the same for museum types, 


class demonstration, or for private investigation. 


Following the system adopted at the Penikese Island Station, it is further proposed, fcr the full development of the scientific resources of this 
In:titution, to maugurate Summer Classes for the attendance of Students, and to hold out sufficient inducements for the most eminent authorities on 
various biological subjects to deliver Lectures and a Course of Instruction to these Classes upon that branch of Natural History with which their 


deputation is more especially associated. 


In view of the Laboratories and Lecture Arrangements being complete by the Summer of 1878, those proposing 


to avail themselves, as Students, of the advantages held out, are requested to cominunicate with the Secretary. 

In view of a desire already expressed by many wishing to assist in the establishment of this Institution without becoming Shareholders, the Society 
is empowered to receive Contributions towards the establishment and further development of the Institution. Such moneys contributed will be devotei 
entirely to the uses above-mentioned, and will not be applicable for the purposes of a Dividend or otherwise for the personal advantage of the ordinary 


Shareholders. 


Especial privileges will be granted to all such Donors ; Subscribers of £10 and upwards receiving in return the advantage of a Life-member- 


ship and free admission to the Institution upon all occasions on which the building is open to the public. 
The technical control of the Institution wi!l be undertaken, as Naturalist Director, by Mr. W. SAVILLE KENT, F.L.S., F.Z.S., &c., formerly 
Assistant in the Natural History Department of the British Museum, and whose experience as Naturalist for some years to the leading English Aquaria 


eminently qualifies him for this position. 
In registering the Memorandum an 


d Articles of Association of this Society, special care has been taken to secure for the undertaking a purely 


scientific status, and to permanently exclude from it all those supplementary attractions of an irrelevant nature usually associated with public exhibitions 


ef the living wonders of the deep. 


It is only under such restrictions and reservations that patronage and subscriptions are here invited. 


For Prospectuses and further particulars apply to the SECRETARY or to the NATURALIST D1RECTOR, 16, Roya! Square, St. Helier’s, Jersey. 

Contributions of Books and Serial Literatwe relating to Biological Subjects suited for the Library, of Instruments and Apparatus for the Laboratory, 
or of Natural Histery Specimens for the Museum, will be most gratefully accepted 

An especial appeal for support is here made to the Fellows and Members of the various Metropolitan and Provincial Scientific Societies, and who 
have now placed before them an unprecedented opportunity of advancing the prestige and interests of English Marine Biological Science. 


DONATIONS RECEIVED :—Mr. Charles Darwin, LL.D 


Mr. C. Le Feuvre, £2; Mr. A. de Gruchy, £10; Mr. F. Voisin, £10; Mr. 


420; Dr. J. Millar, F.L.S., £2; Prof. R. OQ. Cunningham, F.L.S., £5; 


J. Macready, £1. 


All further Contributions to the “Donation Fund” for the founding of the Channel Islands’ Zoological Station and Museum and Institute of 


Pisciculture will be culy acknowledged in these columns. 


NEW SCHOOL BOOKS BY CUNNINGHAM GEIKIF, D.D. 


ENGLISH READING BOOKS. ELE- 
MENTARY SERIES. 
in cloth, feap. 8vo. 

The Series comprises : 

PRIME R—Teaching only one sound at a time, 64 pages, 3d. 

FIRST READING BOOK—on the same principle, 80 pages, 4d. 

SECOND READING BOOK. 128 pages, 6d. 

THIRD READING BOOK. 224 pages, 1s. 

The higher Readers will follow immediately. 


FIRST POETRY BOOK, Parts I and II., 112 pages each, 67., complete | 


(224 pages), 1s. 


ENGLISH SPELLING AND 
NOUNCING. Arranged under the Vowel-Sounds. 
FIRST GRADE. 64 pages, 4¢. 
SECOND GRADE. 64 pages, 47. 
THIRD GRADE. 76 pages, 5d. 
Complete (204 pages), rs. 
A Sample Copy of any of the above sent post free to teachers on 
application. 
London: WILLIAM TEGG & CO., Pancras Lane, Cheapside. 


A GENUINE PERFECT COPY OF 

AGASSIZ (LOUIS) RECHERCHES sur 
les POISSONS FOSSILES, comprenant la description de 500 espéces 
qui n’existent plus, l’exposition des lois de la succession et du développe- 
ment organique de poissons durant toutes les métamorphoses du globe 
terrestre, une nouvelle classification de ces animaux . .. . enfin, des 
considérations géologiques générales tirées de l'étude des fossiles, 5 vols. 
roy. 4to. of Text, and 18 livraisons ; also one of ‘‘Dix planches de 
—— and one more of “ Planches omises,” containing in all 384 
Plates, many of them in tints (pub. at 648 francs), offered a bargain, 
£15 each. 

BERNARD QUARITCH, 1s Piccadilly, London. 


GOULD’S ORNITHOLOGICAL WORKS. 

A Subscriber's copy offered for immediate cash. 

THE HUMMING BIRDS, 25 parts, complete (subscription price £78 
158.) for £60; THE BIRDS OF GREAT BRITAIN, 25 parts (subscri 
ce oon £78 15s.) for £65; THE BIRDS OF ASIA, 29 parts (pub- 
lished at £or 7s.) for £63. 

Also in Stock: The Birds of Australia, 8 vols. ; Gray’s Genera of Birds, 
3 vols. ; Dresser and Sharpe’s Birds of Europe; Jerdon’s and Hume’s Birds 
of India; Malherbe, Piridées, 4 vols. ; Selby’s British Ornithology, 4 
vols. ; Sharpe’s Kingfishers; Wilson and Bonaparte’s American Ornitho- 
logy, 13 vols., folio; Yarrell’s Birds, 3 vols. 

Ornithologists should send their addresses to receive early notice of new 
urchases. 


BERNARD QUARITCH, 15 Piccadilly, London. 


PRO- 


Illustrated, well printed, and bound strongly 


W. SAVILLE KENT, Hon. Sec. 


THE “ BRYCE-WRIGHT ” DIAMONDS. 


These Magnificent Gems, forming the largest 


SUITE OF DIAMONDS 


In the World, are at present on View. 


BRYCE M. WRIGHT, F.R.GS., &c., 


90, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 
Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F.RS. 
Two Hundred Pages and Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 
London: J. & A CHURCHILL, New Burlington Street. 


FOREIGN BOOKS AT FOREIGN PRICES. — 
WILLIAMS and NORGATE’S FOREIGN 
SCIENTIFIC BOOK CIRCULAR. No. 34. Post free, One Stamp. 
(Natural History, Physics, t y; istry, Medicine, and 
Surgery.) 
14, Henrietta Street, Covent Garden, London ; and 20, South Frederick 
Street, Edinburgh. 


Now ready, price 6s. 6d. 


SOME CHEMICAL DIFFICULTIES OF 
EVOLUTION. By J. J. MACLAREN. 


“ The author, after setting forth his view of the nature of chemical action, 
first, where life is absent, and ‘next, where living beings are concerned in 
inducing the changes observed, applies his reasoning to the doctrine of evo- 


lution, and deduces the difficulties that occur to him.” 
London: EDWARD BUMPUS, s and 6,Holborn Bars, E C. 


This day is 
Woodcuts 


ublished, with 20 Plates giving Photographs of all the Species, 
the Fructification, and an Illustrated Glossary of Terms, 8vo, 
cloth, ros. 6d. 


FERNS OF THE BRITISH ISLES. 
Described and Photographed by Sy. C. 
JOHN VAN VOORST, 1, Paternoster Row. 


SPIRITUALISM.—Mr. Alfred Wailace’s 


Reply to Dr. CARPENTER appears in Fraser’s Magazine for December. 
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DIARY OF SOCIETIES. 


LoNDON 
THURSDAY, Novemner 209. 
. iaty OF ANTIQUARIKS, at 8.30. —Churchwardens’ Accounts of Stratton : 
. Peacock, F.S.A.—Alieged Tomb of John Baliol, the Competitor for the 
re of Scotland: C. K. Watson, M.A., F. and Sec. S.A. 
FRIDAY, Nov EMBER 30. 
Rova Society, at 4.—Anniversary. 
SATURDAY, Decemprr 1 
PuysicaL Society, at 3.—The Te! ephone: Prot. Graham Bell. 
SUNDAY, Decemser 2. 
Ccunpay Lecture Soctety, at 4. —Jesuitism and the Priest in Absclution: 


Dr. G. G. Zerffi. 
MONDAY, 3 

Rovat InsTITvUTION, at 2,—General Monthly Meeting. 

Society oF Arts, at 8.—Cantor Lecture; Manu‘acture of Paper: W. 
Arnott. 

Victoria INSTITUTE, at 8. 

TUESDAY. 4. 

ZooLoGIcat. at 8.30. —( Additions to the Menagerie in November, 
1877: The Secretary _ vition of and Remarks upon a Series of Rare 
Eggs and Birds from N rthern Siberia: H. Seebohm.—On the Capture 

of a Specimen of Risso’s Grampus at Sidlesham, near Chichester: H. Lee, 


IxsTiTUTION or Civit Encrneers, at 8. 
WEDNESDAY, December 5. 

SocreTy oF ARTS, at 8. 

HorTICULTURAL Committee at r. 

ENTOMOLOGICAL SOCIETY, at 7. 

GgoLocists’ ASSOCIATION, at 8. 

Royat Microscoricat at 8. 

GzoLoGicAL Society, at 8.—On the Building up of the White Linter 
Terraces of Roto- Mahana, New Zealand: The Rev. R. Abbay.— 
Additional Notes on the Dimetian and Pebidian Rocks, Pembrokeshire : 
H. Hicks. With an Appendix by W. H. Hudleston.—On some Pre- 
Cambrian (Dimetian and Pebiian) Rocks in Carnarvonshire : H. Hicks.— 
On the Pre-Cambrian Rocks of Bangor: Prof. T. McK. Hughes, 

THURSDAY, December 6, 

at 8.30. 

Linnean Society, at 8,—Observations on the Genus Pandanus with an 
Enumeration of all Species hitherto described, Habitat, &c.: Dr. I. Bailey 
Balfour.—On Certain Organs of the Cidaridz : Chas. Stewart —-Notes on 
the Rev. Mr. Crombie’s Paper on the Lichens of the Challenger Expedi- 
tion: Dr. J. Stirton.—On Insects obtained by Dr. J. C. Piéem in Java: 
Chas. O. Waterhouse. 

Cuemicat Socigty, at 8.—On Gallium : Prof. Odling.—On the Constituti 
of the Terpenes and of Camphor: Dr. Armstrong —Oa Potable Waters: 


Dr. Mills. 
“NATURE,” 

Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. Half-yearly, 
gs. 6d, Quarterly, 55. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 

Bedford Street, Strand, W.C., to whom ail communications 
telating to ADVERTISEMENTS should likewise be addressed, 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIIL., and XIV.,cloth, price 10s. 6d. each. 

Cloth Cases for binding all the volumes, price 1s. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

To be had through any bookseller or newsagent, or at the 
Office. 


CHARGES FOR ADVERTISEMENTS, 
Three lines in column, 2s. 6d.; 9d. per line after. 


One-eighth page, or quarter column . 4... 018 6 

Quarter page, or halfacolumn... +++. 115 0 

Halfa page,oracolumm . 0 

Whole page . 6 60 

Advertisements must be sent to the Office before 12 0’clock 
on Wednesdays. 


Post-office Orders Payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W. i 


Just published, Svo, 8s. 6¢,, with Diagrams and Tables of Results in 1: Inches 
and in Metres. 


INDUCTIVE METROLOGY; or, The Re- 


covery of Ancient Measures from the SGousacnate. 3y W. M. FLIN- 
DERS PETRIE, 


“A very interesting and pregnant book, the result of much reading and 
Patient research,” —Builder. 

‘Through these almost imperceptible variations there may be found a 
unity, reducing the chaos of existing standards to something like order, ”"— 
Saturday Review. 

Lordon: HARGROVE ed ie 24, Tichborne Street, Piccadilly 
ircus. 
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Now ready, 3 vols, demy 8vo, w:th Plate, price £3 5s. 


“|THE BIRDS OF INDIA. 


Being a Natural History of all the Birds known to Inhabit 
Continental India. 
BY THE LATE 


DR. T. C. JERDON. 


To which is'added his ‘‘ Supplementary” Notes published in the /é/s for 

| 3371-72, and a Memoir of the Author, by Sir WALTER E.tiot, K.CS.L, 

Reprinted under the su ipervision of Lieut.-Col. H. H. Gopwin-AUSTEN, 
F.R.G.S, F.Z.S., &e. 


“The completion of Dr. Jerdon’s work will put it in the power of every 
one to acquire, ata small expense, and ina conveniently port able form, a 
manual ot the birds of Continental Indi a, st ufficiently completz to serve as a 
guide to the field naturalist anxio us to discriminate the species of birds he 
may observe around him. and also of v very great value to the student asa 
ook of reference in his cabinet.”—Reviewer in /dis. 


A complete set of the ///s from 1859 to 1877, inclusive, 19 vols., price £50. 
R. H. PORTER, 6 Tenterden Street, Hanover Square, Ww. 


BURGOYNE, BURBIDGES, GYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 


(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and F.eagents for 
Analytical Purposes and Scientific Research, 


Sole Agerts for C, A. KAuLBauM, Berlin, 


Price Lists and Special Quotations upon application, 


GHTNING CONDUCTORS. 


Experience, accumulated since vm time of Benjamin Franklin, proves 

onclusively that a Conductor made of Copper of adequate size is the best 

of all appliances for the protection of every description of bu'lding from the 
destructive effects of lightning. 


NEWALL & CO,’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Ts applied to all kinds of Buildings and Shipping in all parts of the mada 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, ri is safe in any storm. 

R. S. NEWALL & CO., 130, STRAND, W.C. 
36, WATERL x0 ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
_ MANUPACTORY—GATESHEAD- ON-TYNE. 


' 


PATENT | 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 
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CHEMICAL APPARATUS & SCIENTIFIC | 
INSTRUMENTS. 


Porcelain, Glass, Stone, Wood, and Metal Apparatus for Chemical 
and Philosophical Purposes and Lectures. 
ELECTRICAL, MEDICAL, AND EXPERIMENTAL 
COILS AND APPARATUS. 


BUNSEN’S MODIFIED FILTER PUMPS, 
FROM tos. 8d. TO 67s. 
ELECTRICAL BATTERIES AND ELEMENTS. | 


SETS OF APPARATUS 
According to Prof. Valentin’s “‘ Book of Chemistry,” and Prof. Attfield’s 
“Manual of Chemistry.” 


Also Sets of Apparatus as required by the Government Schools, always 
ready and kept in stock. 


Catalogues will be sent gratuitously. A liberal Discount allowed 
to Wholesale Buyers. 


WHOLESALE IMPORTERS AND MANUFACTURERS, 
AUG. BEL & CO.,, 

34, MAIDEN LANE, STRAND, LONDON, W.C. 
AGeNTs For Grenet’s Batrertes AND Nopot's MIcroscoprs. 
NOW READY, 

SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 

Most Complete and Cheapest List of Afparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 

JAMES WOOLLEY, SONS, & COQO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations, 


Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


CAN BE HAD OF 


W. LADD & Co, 


It and 12, BEAK ST., REGENT ST, LONDON, W. 


MOTTERSHEAD AND CO. 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 
(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, bg wg Pure Chemicals, &c., post 


Orders of £2 value and upwards delivered carriage-paid to any 
railway station in England or Wales, 


7, EXCHANGE STREET, & 10, HALF MOON,STREET, 
MANCHESTER, 


HOW & CO’S COMPLETE MICRO 
SCOPE, £13 155. 

HOW & CO”S POPULAR BINOCULAR 
MICROSCOPE. £12 12s. 

HOW & CO’S° STUDENT'S MICRO. 
SCOPE, 

HOW CO’S MICROSCOPE LAMP. 


ROCK SECTIONS for the MICROSCOPE, 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 


MAGIC LANTERNS and DISSOLVING 
VIEWS. 
HOW & CO’/S NEW LANTERN—The 
“ KALOPHANERON.” 
HOW & CO.’S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 


JAMES HOW AND CoO., 
5 ST. BRIDE STREET, LONDON. 


C. TIS LEY ¢& Co 
OPTICIANS, 


172, BROMPTON ROAD, 5.W. 


(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER 
‘or 


and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES 


For testing the limits of audible sound, 10s. 6d. 


TISLEY’S HARMONOGRAPH, 
For drawing Lissajous’ and Melde’s figures (graphic drawings of Harmonic 
Vibrations) on card or on blackened glass—most attractive for Class 
Demonstration—from tos. to £21. 


Specimen Curves drawn on card, post free, 3s. per dozen, 
STEREOSCOPIC Ditto, 


Giving visibly solid figures of wave motions, each 15. 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograpth, Post Free, 2d. 


MICROSCOPES, OBJECTIVES, &c., 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Instructions 6 
Fully ond Sell by Post, 6 Stamps. 


RUPTURES.-BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


R / Price of a Single Truss, 16s., 215., 26s. 6d., and 315. 6d. 
315. 6d., 425., and 52s. 6a. } 
— Umbilical 428. and 52s. 6d. 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Veins and all of ane Swelling of 
i \ t in t inexpensive, ani 
Postage free. 
JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
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LATELY PUBLISHED, MEDIUM 8vo, PRICE 21s, 


With Three Hundred Illustrations. 


PERU: 


Incidents of Travel and Exploration in the 
Land of the Incas. 


BY 


E. GEORGE SQUIER, M.A., F.S.A. 


LATE U.S. COMMISSIONER TO PERU, 


AUTHOR OF 
Nicaragua,” ‘‘ Ancient Monuments of Mississippi Valley,” 
&c., &e., &e. 
TIMES, 


‘‘No more solid and trustworthy contribution has been made 
to an accurate knowledge of what are among the most wonder- 
ful ruins in the world than the work just published by Mr. 
Squier. . . . Mr. Squier’s work is really what its title implies. 
While of the greatest importance as a contribution to Peruvian 
archeology, it is also a thoroughly entertaining and instructive 
narrative of travel. . . . Not the least important feature of Mr. 
Squier’s work must be considered the numerous (about 300) 
well-executed illustrations.” 


ATHENZUM. 


“Tt is not often that a traveller brings to the performance ot 
a difficult task so many excellent qualifications as we find in Mr. 
Squier. .. . And now we must, somewhat reluctantly, take 
leave of what we do not meet with every day—a book written 
by a man thoroughly competent to handle his subject, and a 
corresponding power of expressing what he wishes to say.” 


ACADEMY, 


“For the first time we have a complete, and, on the whole, a 
thoroughly trustworthy and conscientious account of Peruvian 
ruins executed by one who is thoroughly competent to undertake 
the task, . . . Mr. Squier has done valuable service as regards 
the survey of the architectural remains of Peru. His book is 
agreeably written and well illustrated, and it is undoubtedly 
the best that has yet been published on that branch of the 
subject to which he has especially directed his attention.” 


GRAPHIC. 


“No work of recent years about Peru can compare in our 
judgment with this in general scope and interest. lew, if any, 
have ever searched the country so thoroughly and well... . 
The Peru, not of the nitrate and guano dealer, but of the his- 
torian and romancist, stands out from his pages in all its archeo- 
logical and geographical features. . . . It is a volume admirable 
in all respects, for its vigorous descriptions of scenes that every- 
where attest the past experience of superior civilisation.” 


DAILY NEWS. 


“Enriched with copious and well-executed illustrations, which 
add sensibly to the value of a book rich in suggestions and 
surprises for students of archeology who have not been accus- 
tomed to look to the new world to redress the balance at least 
in antiquarian discovery.” 


MACMILLAN & CO., LONDON. 


Text-Book of Botany, Morphological 
AND PHYSIOLOGICAL. By Dr. Jutivs Sacus, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch. Ch., Oxford. Royal 8vo, half morocco, 315. 6d. 

“*The want of a good text-book of Botany, one that would give an 
accurate idea of the present state of botanica! science. has long been felt by 

English students. We therefore heartily welcome the appearance of this 

translation, because we feel certain that it will supply that want so long felt, 

and be of the greatest value to both teachers and students.”—Nature. 

OXFORD, printed at the CLARENDON PRESS, and 

published by MACMILLAN AND CO., LONDON, Publishers 

to the University. 


IN 8vo, PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1876 ; also of 

an Enharmonic Organ —— to the Musical Association of London, 
ay, 1875. 


BY R. H. BOSANQUET 


Fellow of St. John’s College, Oxford. 
MACMILLAN anp CO., London: 


Recently published in 8vo, ros. 6d. 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 

“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 

“* An able and exhaustive inquiry.”—Pxdlic Health. 

“ A book of a very high order of merit. We cordially recommend it to 
all. It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be grateful to Dr, Maclagan 
for showing the actual position of the advocates Pt tae germ theory at the 
present time.”—London Medical Record. 


MACMILLAN & CO., London 


In Crown 8vo, price gs. 


SOUND and MUSIC: a Non-Mathemati- 


cal Treatise on the Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam- 


bridge. 
MAC MILLAN an> CO., LONDON. 


PICK-ME- UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tenic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kix- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 


G J ANDREWS, 


No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 
See Treatise on the efficacy, medicinal action, and compcsition of the 


“ Pick Me-Up,” by the Proprietor, 
A CERTAIN 


HOLLOWAYS OINTMENT 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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PARKINSON & FRODSHAM; 


CHRONOMETER AND WATCH MAKERS, 
4, CHANGE ALLEY, CORNHILL, LONDON: 


Extract from the Report ot the Director of the Portsmouth Observatory concerning Parkinson and Frodsham’s Chronometer on 
board the Discovery, in the Arctic Expedition of 1875-6. 

** Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your WATCH, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” 


JUST PUBLISHED, IN CROWN §8vo, PRICE 7s. 6d. 


PHYSIOGRAPHY : 


AN INTRODUCTION TO THE STUDY OF NATURE, 
BY 
T. H. HUXLEY, F.RS. 
WITH ILLUSTRATIONS AND COLOURED PLATES. 
LONDON: MACMILLAN AND CO. 


MACMILLAN & CO”S NEW BOOKS. 


To be Published 1x November and December. 


Stargazing, Past and Present. Lectures delivered at the Royal Institution by J. NORMAN 


et F.R.S. With Notes and Additions by G. M. SEABROOKE, F.R.A.S. With numerous Illustrations. 
ium 8vo. 


Physiography. By Professor HUXLEY, F.R.S. With Illustrations and Coloured Plates. Crown 8vo. 
7s. 6d. [ Shortly. 


China: a History of the Laws, Manners, and Customs of the People. By the Venerable 
J. H. GRAY, Archdeacon of Hong Kong. With 150 Full Page Illustrations, being Fac-similes of Drawings by a Chinese 
Artist. 2 vols. Demy 8vo. 


The Voyage of the “Challenger.” The ATLANTIC. A Preliminary Account of the General.. 


Results of the Exploring Voyage of H.M.S. “Challenger,” during the Year 1873 and the early part of the Year 1876. By 

Sir C. WYVILLE THOMSON, F.R.S. With a Portrait of the Author, engraved by C. H. JEENS, many Coloured Maps, 

Foe sony ema and Illustrations, Published by Authority of the Lords Commissioners of the Admiralty. 2 vo's. 
um 8vo, 


Ancient Society; or, Researches in the Lines of Human Progress from Savagery 
through Barbarism into Civilization. By LEWIS H. MORGAN. 8vo. 16s. . [Just ready. 


Studies in Comparative Anatomy. I. The SKULL of the CROCODILE. A Manual for Students. 
By. L. C. MIALL, Professor of Biology in the Yorkshire College, and Curator of the Leeds Museum. 


On the Uses of Wine in Health and Disease. By FRANCIS E. ANSTIE, M.D., F.R.C.P., 
late Physician to Westminster Hospital, and Editor of the Practitioner. 


Natural Philosophy for Beginners. By I. TODHUNTER, M.A., F.R.S, Part II. SOUND, 
LIGHT, and HEAT. 18mo, 


MACMILLAN AND CO., LONDON. 


Printed by R. Cay, Sons, anv Taytor, at 7 and 8, Bread Street Hill, Queen Victotia Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, November 29, 1897. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
** 70 the solia ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No. 423, VOL. 17] _ THURSDAY, DE CEMBER| 6, [Price § $3 PER ANN. 


_ Registered as a Newspaper at the General Post Office} [All Rights are Sickel 


BROWNING'S 
ASTRONOMICAL 
TELESCOPES. 


Silvered Glass REFLECTING TELE- 
~ SCOPE, with Parabolic Mirror 6} in. 
diameter, 54 ft. focus, mounted on Altazi- 
muth Stand, with quick and slow fine 
screw motions, both in altitude and 
- azimuth, and two Hook’s joints, and three 
eye-pieces magnifying respectively 100, 

_ 200, and 300 diameters. 


PRICE £36 6s. Od. 


LIST OF PRICES OF TELESCOPES 


Seam published, Sixth Edition, with much New 
Matter. 


A PLEA for REFLECTORS : 
Being a Description of the New As ro- 
nomical Telescopes, with silvered glass 
specula, and instructions for using and 
adjusting them, with many Illustrations 
and Colournd Frontispiece of Jupiter. 
By JOHN BROWNING,. F.R.A.S. 
One Shilling, post free. 


JOHN BROWNING, 

Oftical and Physical Instrument Maker to 
41M. Government, the Royal Society, the 
Royal Observatory of Greenwich, and the 
Observatories of Kew, Caminiige, Melbourn, 
the U.S. Naval Observatory, Cambridge and 
Harvard Univirsitics, Lloboien College, 


&e., Se. 


638, STRAND, W.C., LONDON. 


Factory—Southampton Street and Fxeter Street, 
cnden. 
PRIZE MEDAL, 1862. ESTABLISHED wo YEARS. 
Microscopes, Spectroscopes, Opera Glasses, 


), 1877 
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MICROSCOPIC OBJECTS 
Of the highest attainable perfection, illustrating aoe, Physiology, 
Rotany, Entomology, and every branch of Microscopical ence. J. D. 
Moller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's on ae Eng- 
ish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 1876, 
ratis and post free, and Objects delivered in U.S.A. and British Colonies. 
DMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


VICTORIA (PHILOSOPHICAL) 
INSTITUTE. 


A Society of English and Foreign Men of Science, Authors (and others 
desiring the privileges of Membership), for the purpose of investigating, tully 
and impartiallv, the most important questions of Philosophy and Science 
(more especially including those that bear upon the great truths revealed in 
Holy Scripture). and bringing together the results in the printed Transac- 


tions of an institution. 
THIRTEENTH SESSION. 
During the Session Papers will be read by— 


The LORD BISHOP of EDINBURGH. 

Prof. BIRKS, Cambridge University. 5 

Prof. T. M‘KENNY HUGHES, MA., F.R.S., Woodwardian Professor 
of Geology at Cambridge University. 

Prof. LIAS, St. David’s. 

Prof. H. A. Nicholson, M.D., Professor of Natural History at St. Andrew’s 
University. 

Prof J. 1. PORTER, D.D , Belfast. 

Prof. SWAINSON, D.D., Cambridge University. 

Prof. BASCOM, President of Wisconsin University, United States. 

Prof. NOAH PORTER, Pre-ident of Vale College, United States, 

Prof M‘COSH, New Jersey College, Princetown, United States. 

The Rev. Dr RULE, Author of “ Oriental Records.” 

W. ST. CHAD BOSCAWEN, Esq : 

H. FERGIE HA L, ar President of the Liverpool Geological Society. 

J. E. HOWARD, Esgq., F.R S. 


The Eleventh Volume of the JOURNAL of TRANSACTIONS, with 
Papers by Principal Dawson, F.R.S., Professors Challis, F.R.S., Lias, 
08 ay Birks, Wace, Mr. J. E. Howard, F.R.S., and others is nearly 
ready. 

Subscriptions~ Members Two Guineas, Associates One Guinea. Present 
number of Subscribing Members, 730. New Members desiring to join for 
1878, should send in their names without delay. 

F. PETRIE, Hon. Sec. 
House of the Institute, 
7, Adelphi Terrace, Strand, London, W.C. 


CHRISTMAS LECTURES. 
ROYAL INSTITUTION OF GREAT 


BRITAIN, Albemarle Street, Piccadilly, W. Prof. TYNDALL, 
DC.L., F.R S., will deliver a Course of Six Lectures (adapted to a 
Juvenile Auditory) ‘‘On HEAT, VISIBLE and INVISIBLE,” com- 
mencing on THURSDAY, Dec. 27, at 3 o'clock; to be continued on 
Dec 29, 1877, and Jan. 1, 3, 5, 8, 1878. Subscription to this Course, 
One Guinea (Children under Sixteen. Half-a-Guinea) ; to all the Courses 
> the Season, Two Guineas Tickets may now be obtained at the 
nstitution. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock p:ecisely.— 
Sunday, December 9.—CHANNELL Law, Esq., F C S , on “* Meteorites 
and Shooting Stars ; their Nature and their Reference to the Constitu- 
tion ot the Earth '""—Members’ Annual Subscription, £1. Payment at 
the Door— One Penny, Sixpence, and (Reserved Seats) One Shilling. 


UNIVERSITY of LONDON rst M.B. and 
PREL!MINARY SCIENTIFIC EXAMINATIONS, —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 
Medicat school, which are not confined to students of the Hospital. 
For particulars apply to Dr, Git-espig, Secretary, at the Hospital. 


The TELEPHONE.—A well-known PRO- 
FESSOR can accept a few ENGAGEMENTS to Lecture, with 
Experiment! Illustrations, on this popular and interesting Invention. 
For Terms, &c.. address OMICRON, 110, Cannon Street, E C. 


LANCASTER SCHOOL. 
Head Master Rev, W. E Pryxe, M A, St. John’s College, Cambridge, 
14th Wrangler, 1866, 
Second Master—Rcv. W_T. Newson, M.A, Fellow of St. John’s 
College, Cambridge, sth Classic, 1873. 

Assistant Masters—J. H. FLaTHER, Esq, BA, Emmanuel College, Cam- 
bridg >, r4tn ( lassic, 1576. and Lighttoot Modern History Scholar in the 
Universicy ; J. C. Wirron, Esq., B. Se. Lond., &c , &c. 

New Buildings, including a LABORATORY, were opened on September 
24. by the Bishop of Manches:er. 
. ‘There are University Schularships, which may be given for proficiency in 
crence, 
For spsctus, &>, address Rev, the Htap Macter, School House, 
ater. 


QUEENWOOD COLLEGE, near STOCK. 


BRIDGE, HANTS. 
Sound General Education for Boys. P 
to Science, particularly to Chemistry, both theoretical 
practi 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 

-R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 
F.R.S. ; Dr. Wil i, F.R.S. 

The Autumn Term commences Tuesday, September 25th. 

WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and_Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle. 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER. at the Royal 
Polytechnic, or 44, Berners Street, W. 


TO OPTICIANS, &c.—Wanted, the Occa- 


sional Hire of Optical and other Scientific Instruments for temporary 
private use.—W., Mr. Ketty's, Gray's Inn Gateway, W.C. 


THIN GLASS FOR MICROSCOPIC 


MOUNTING of best quality. Circles, 3s. 62 per ounce; Squares, 
2s. 9@ ; post free 2d. extra; alsooth r Mounting Materials and Objects 
prepared for mounting.—CHAS. PETIT, 151, High Street, Stoke 
Newington, N. 


BAR MAGNETS, 4 3 in., 2s. 6d. per pair. 


Ferrotype discs, rs. the pair; Wound reels, 3s the pair; No. 36 Silk- 
covered Wire, 4s. the } to.; Double-line Wire, 2d. per yard; Binding 
‘Screws, 3s. the doz. ; Electric Call-bell, with Key, Switch and Battery, 
£3 the Two Sets complete; Magnetic ditto, £4 4s. Orders over ss, 
post free. Illustrated Catalogue, ‘Two Stamps.—EDWARD PATER- 
SON, Electric Bell Works, 3, Kedford Street, Covent Garden, W.C. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Natur last year, is still open, and more 
than twelve th nd Speci » al. fully determined by Mr. Charles- 
worth, have beea distributed among the Subscribers. Papers containing the 
= of Subscription may be obtained writing to THomas FLoyp, 

sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and other sets in the Loan 
and Educational Museums of South Kensington. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (r49, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets :— 

too Specimens, in Cabinet, with 3 Trays «42 2 
200 Specimens, in Cabinet, with 5 Trays 0 we - § 5 
300 Specimens, in Cabinet, with 9 Drawers =... we 10 10 
4co Specimens, in Cabinet, with 13 Drawers... «. 21 0 
More extensive Collections at 50 to 5,000 Guineas 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 

Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d@,; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., 2s. 6d. ; 25do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B. —P.O.O. 
or Cheque must invariably accompany all orders. Trade supplied. 


SITUATION AS LABORATORY AS- 
SISTANT, SCIENCE MASTER, or CURATOR in? Museum, by 4 
GENTLEMAN who has held sim lar posts. First-class Test'monials. 

—N. C, 4, Spenzer’s Belle Vue, Path, 


Dee 


7 


Russia 
Mr. 
D 


Are th 
On th 

M 
Willia 
The 
Ethicz 
Hered 
The ( 

I 


Joha 
Conte 
Essay 


| 
= 
‘ 
i 
; 
The 
i Cc 
2 
Ss 
ci 
q 
b 
E 
| la 
; A 
Cc 
by 
q 
5.—N 
6.—C 
| 
A 
Edite 
Devo 
4 of A; 
intelli 
Th 
speci: 
as to 
morn 
Pi 
Ori 
Occa 
Depa 
in th 
# Briti: 
New 
tribu 
| | Britis 
| Habi 
delig 
Natu 
| | 
| W 
] 


Dee. 6, 1877] 


Monthly, Half-a-Crown. 
THE CONTEMPORARY REVIEW. 


i ConTENTS FOR DECEMBER, 

Russian Aggression. By Louis Kossuth, Ex-Governor of Hungary. 

Mr. Herbert Spencer and Mr. G. wes; Their Application of the 
Doctrine of Evolution to Thovght. By T. H. Green, M.A. 

Are the Clergy Priests or Ministers? By the Rev. Canon Perowne, D.D. 

On the Hygienic Value of Plants in Rooms and the Open Air. By Prof. 
Max von Pettenkofer. 

William Law, the English Mystic. By Julia Wedgwood. 

‘The Ninety Years’ Agony of France. By Goldwin Smith. 

Ethical Aspects of Development. By Prof. Calderwood. 

Hereditary Pauperism and Pauper Education. By Francis Peek. 

The Greek Mind in Presence of Death interpreted from Reliefs and 
Inscriptions on Athenian Tombs. By Percy Gardenez. 

Joha Stuart Mill’s Philosophy Tested By Prof. W. Stanley Jevons. 

Contemporary Life and Thought in France. By Gabriel Monod. 

Fssays and Notices. 


STRAHAN & CO., LIMITED, 34, Paternoster Rew. 
Now Ready. 


The JOURNAL of the ANTHROPOLOGI- 
CAL INSTITUTE of GREAT BRITAIN and IRELAND, No. 
21, November, 1877, Illustrated, price 5s., containing Papers on Rude 
Stone Monuments, in North Wales, by A. L. Lewis. —Curious Coin- 
cidences in Celtic and Maori Vocabulary, by Rev. W. Ross.—Eskimo 
Migrations, by Dr, John Rae —Earthworks at Portsmouth, Ohio, U S., 
by R. B. Holt.—Objects Found in the Neighbourhood of Smyrna, by 
RK. B. Martin.—Rude Stone Monrment in Keot, by A. L. Lewis.—On 
Eskimo Skulls, by Dr. John Rae.—The Aborigines of Central Queens- 
land, by Dr. John Peddoe.—The Present fState of the Question of the 
Antiquity of Man, by Dr. Joha Evans.—The Evidence Afforded by the 
Caves of Great Britain as to the Antiquity of Man, by Prof. Boyd 
Dawkins —The Evidence Afforded by the Gravels and british Earth, 
by Prof. 5. McKenny Hughes —The Age of the Hyzna-Bed at the 
Victoria Cave, Settle, and its Bearing on ‘the Ar ntiquity of Man, by R. 
H. Tiddeman, with Exhibitions, Discussion s, and Miscellanea. 


London: TRUBNER & CO., Ludgate Hill. 
THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the 1st and 15th of the month, price 4¢.; Subscription per 
Annum, post free in Great Britain, gs. 
ConTENTS FoR 1. 
1.—Electro-Magnetic Quackery. 
2.—Report of the Trinity House oa the Comparative Trials of Electric 
Lights at the South Foreland. (lllustrated.) 
3.—Duplex Partial Earth Test  (illustrated.) 
4.—Influence of Light on the Electric State of Metals. 
5.—Notes. 
6.—City Notes. 
7.—General Science Columns. 
Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER GF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


Edited by Jounw ALGERNOoN CLarRke, Secretary to the Central Chamber 
of ‘Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 

of Agriculture of Great Britain (which now number upwards of 18,000 

members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post free. 

Published id W. PICKERING. 21, Arundel Street, Scrand, W.C. 


On the rs of every Month, price One Shilling. 


THE ZOVULOGIST; 
A MONTHLY MAGAZINE OF ee HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Natu ralists in ev ery branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-w ater Fish ; Notices of the Capture off the British ‘Coasts of 
New or Rare Marine Fish ; Reports ani Notes from Local Aquaria ; Con- 
tnbutions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Soeieties ; Reviews and Notices of 
Natural History Books, 


JOHN VAN VOORST, 1, Paternoster Row 


WANTED. —Clean Copies of NATURE, 


No. 56.—Address Nature Office, 29, Bedford Street, Strand, W.C. 


NATURE 


xhii 
READY. 


y 8vo, with Map and numerous Illustrations, cloth, 21s. 


FIFTEEN THOUSAND MILES ON THE 
AMAZON AND ITS TRIBL ears By C. BARRINGT: IN 
BROWN, Asscc. bes S.M., Au of ‘‘Canoe and Camp Life,’ 
** British Guiana,”’ and WILLI AM L IDSTONE, C.E. 


Crown 8vo, with Maps and Illustrations, cloth, 6 


THE HEROES OF YOUNG AMERICA. 
By ASCOTT R. HOPE, Author of ** A Peck of Troubles,’’ ‘* A Book 
about Boys,’’ A Book about Dominies,”” &c., &e. 

Crown 8vo, with numerous Illustrations, cloth, 6s. 

ADVENTURES IN THE AIR; being 
Memorable Experiences of Great Aeronauts. From the French of 
M. DE FONVIELLE. Translated and Edited by JOHN S. KELTIE, 

Tenth Edition, with 54 Folio Coloured Plates, 7s. 6d. 

THE INSTRUCTIVE PICTURE BOOK, 
No. 1—LESSONS FROM THE NATURAL HISTORY OF 
ANIMALS. By ADAM WHITE, late Assistant, Zoological Depart 
ment, British Museum, 


Second Edition, with 48 Folio C.loured Plates, 7s. 6d. 
THE INSTRUCTIVE PICTURE BOOK, 
—SKETCHES FROM NATURE; or, PICTURES OF 
ANIMAL AND VEGETABLE LIFE IN ALL LANDS. 


36 cblong Folio Coloured Illustratioas, 7s. 6: 
ATIVE INSTRUCTION. PIC- 
‘ORIAL LESS INS ON FORM, COMPARISON, AND NUM- 
BE R. Fer Children under § ven Years of Age, With Explanations 
by NICH )LAS BOHNY. 


Seventh Editio>, with 


1 Edition, feap. 8vo, with Map, cloth, 2s. 


ROUND ‘ABOUT LONDON: Historical, 


Archeslog Architectural, and Picturesque Notes, suitable for the 
Tourist, a Circle of ‘'welve Miles. To which are added s 
mens cf Short W ng Excursions and Visits to Hatfield. Kn le, St. 
Albans, and Windsor, By A FELLOW OF THE SOCIETY OF 
ANTIQUARIES. 

carcely be said in pra 
with i its Index Map 
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of informaticn.””—Queen. 


> of the accuracy and c: mplete- 
So useful a 
ndc ner, w! 
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One sheet, size 26 inches by 22; coloured, 3s.; mounted in case, 5s. 
DARDANELLES AND BOSPHORUS.— 
STANFORD'S Large Scale MAP cf the DARDANELLES and 
TROAD, scale, 3 miles to 1 inch; and of the BOSPHORUS and 
CONSTANTINOPLE, scale, 14 miles to 1-inch, 


NEARLY READY. 


Mars and Diagrams, Ethnoleg 
many Illustrations, cloth gilt 


COMPENDIUM OF GEOGRAPHY ide 
PRAVEL IN AFRICA, for Gener “' Reading. Based cn Hellwald 
“Die Erde und Ihre Vélker.’’ lited and extended by KEITH 
JOHNSTON, F [Next 

In the press, uni NTRAL AND SOUTH AME- 
RICA. ar ati ASIA, NORTH AMERICA, and 
AUSTRALASIA, 


Large post ¢ ical Appendix, and 


I vo, with 16 


firm in size, &c., CE 
n, UR SPE 


Svo, with Maps and Illustrations 
THE PHYSICAL GEOLOGY AND GEO. 
GRAPHY * IRELAND. By EDWARD HULL, M.A, F.R.S., 
Director of Geolos ic al Survey Ireland; Authcr of “The Coal 
Vields of Great Britain.’ 


Post 8vo, cloth, 
DOMESTIC ECONOMY AND HOUSE. 
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HOLD SCIENCE. i for 
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STAN FORD s S$ TE REOGRAPH ICAL 
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ion cf this Picture of the British 

or the art of, representing solid 

to a cotrect perception uf the 

superficial feature s of the lan "7 ‘tt is t y to use a symbol as nearly 

repre ntin eas the condition cf art ‘will all Ww, W hic h is accomplished 

through th ethd by imitating vertical relief and producing up=n the eye 

the impres i n of 2 model. 


The meth: d empluyed i 
= les is that known as 
bodies on a plane 


LONDON ; EDWARD STANFORD, 55, CHARING CROSS, S.W. 
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THE CHANNEL ISLANDS’ ZOOLOGIGAL STATION AND MUSEUM AND INSTITUTE of 
PISCICULTURE SOCIETY, LIMITED, 


CAPITAL—£5,000 IN 5,000 SHARES OF £1 EACH. 


(With power to increase.) 


This Society is established on an entirely scientific basis, with the object of fostering and promoting the science of Economic Pisciculture, ang 
of supplying English and other naturalists and natural history students with facilities, not hitherto accessible, for pursuing Marine Biological Investigation, 


The aim of the Society is, in fact. to provice, in a conveniently accessible and suitable locality, an institution which shall fulfil for the entire north of 
Europe that sphere of utility which the well-known Naples Aquarium and Zcological Station now does for the south. Mature consideration has | 


to the selection of a mest elig:tle and advant: geous site in the neighbourhocd of St. Helier’s, Jersey, for this purpose. 


As with the Naples Institution there will be embodied in this undertaking the following several features of utiliry and attraction :—Firstly, for the 
entertainn ent of the public, ard as a source of income for the defrayment of the general working expenses, a Saloon will be set apart for the publi 
display of the living cenizens of the ocean, and of which it may be said that the shores of the Channel Islands prodwce on unparalleled wealth of nur 
pow po ety. Adjoining the Saloon there will likewise be a Museum, available both as a Lecture-room and for the exhibition of a typical Natural History 


Collection, more especially ~ = of the luxuriant Marine Fauna and Flora of the Channel Islands. 


The more important 


echnical Department will include Laboratories, with all suitable Apparatus and Instruments, Tanks for Exrerimenta! 


Pisciculture, and a Library of Standard Scientific Works and Serials for the use of naturalists and students who shall repair here for the purpose 
of prosecuting Marine Biological Research. With the Institution will also be associated a Dépot for the supply of living or carefully-preserved 
marine specimens to British or other Universities, Museums, Science Schools and Aquaria, or to naturalists that may require the same for museum types, 


class den onstration, or for private investigation. 


Foilowirg the system adopted at the Penikese Island Station, it is further proposed, fer the full development of the scientific resources of thi; 
Institution, 10 »naugurate Summer Classes for the attendance of Students, and to bold cut sufficient inducements for the most eminent authorities on 
various biological subjects to deliver Lectures and a Course of Instruction to these Classes upon that branch of Natural History with which their 
reputation is more e«pecially asscciated. In view of the Laboratories and Lecture Arrangements bring ccmplete by the Summer of 1878, those proposing 
to avail themselves, as Students, of the advantages held out, are requested to cominunicate with the Secretary. 

In view of a desire already expressed by many wishing to assist in the establishment of this Institution without becoming Shareholders, the Sociewy 
is empowered to receive Contributions towards the establishment and further development of the Institution. Such moweys contributed will be devotet 
entirely to the uses above-n entioned, ard will not be applicable for the purposes of a Divicend or otherwise for the personal advantage of the ordinary 
Shareholders. F special privileges will be granted to all such Dorors ; Sub-cribers of £10 and upwards receiving in return the advantage of a Life-member- 
ship and free edmission to the Institution upon all occasions on which the bu:lding is cpen to the public. 

The techrical control of the Institution wi] be unaertaken, as Naturalist Director, by Mr. W. SAVILLE KENT, F.L.S., F.Z.S., &c., formerly 
Assistant in the Natural History Department of the British Museum, and whose experience as Navuralist for some years to the leading English Aquaria 


eminently qualifies him for this position. 


_ _Inregistering the Memorandum end Articles of Association of this Society, special care has been taken to secure for the undertaking a purely 
scientific status, and to permanently exclude frem it all those supplementary attractions of an irrelevant nature usually associated with public exhibitions 
of the ig | wonders of the deep. It is only under such restrictions and reservations that patronage and subscriptions are here invited. 


For 


rospectuses and further particulars apply to the SECRETARY or to the NaTurALisT Director, 16, Royal Square, St. Helier’s, Jersey. 


Contributicn- cf Books ard Serial Literatwe relating to Piological Subjects suited for the Library, of Instruments and Apparatus for the Laboratory, 
or of Natura! History Specimens for the Museum, will be most gratefully accepted . 
An especial appeal for support is here made to the Feliows and Members of the various Metrcpo'itan and Provincial Scientific Societies, and who 
have oD betore them an vrprecedented c pportunity of advancing the prestige ana interests of English Marine B clogical Science. 
y 


ATIONS RECEIVED :—Mr. Charles Darwin, LL.D., 


420; Dr. J. Millar, F.L.S., £2; Prof. R. O. Cunnmgham, F.L.S., £:;; 


Mr. C. Le Feuvre, 42; Mr. A. de Gruchv, £10; Mr. F. Voisin, £10; Mr. J. Macready, £r. 
All further Contributions to the “‘Donaticn Fund” for the founding of the Channel Is'ands’ Zoological Station and Museum and Institute of 


Pisciculture will be duly acknowledged in these columns. 


W. SAVILLE KENT, Hon, Szc. 


L. REEVE & C0.8 NEW WORKS. 


The LARV4& of the BRITISH LEPIDOP.- 
TERA and their FOOD PLANTS, By OWEN WILSON. With 
Life-sized Figures, Drawn and Coloured from Nature by Eleonora 
Wilson. Part I. with 8 Elaborately Coloured Plates. 12s. To be 
completed in Five Parts. Supplied only to Subscribers for the whole 


Work. 

THE BOTANICAL MAGAZINE. Third 
Series. Coloured Figures and Descriptions of New and Rare Plants. 
By sir J. D. HOOKER, C.B., K.S.C.I., Pres. R.S, &c. The 
Drawings by W. H. Fitch, F.LS. Vol. XX XIII. with 72 Coloured 
Plates, 42s. Published Monthly, with 6 Coloured Plates, 3s. 6:. ; 
Annual Subscription, 42s. 

FLORA of TROPICAL AFRICA. By 
DANIEL OLIVER, F.R.S., F.LS. Vol. UMBELLIFERA‘ 
to EBENACE. 20s. Published under the Authority of the First 
Commissioner of Her Majesty’s Works. Vols. I. and I]. aos. each. 


FLORA of MAURITIUS and the SEY- 
CHELLFS: a Description of the Flowering Plants and Ferns of 
those Islands. By J. G. BAKER, F.L.S. Complete in 1 vol. 8vo. 

s. Published under the authority of the Colon al Government of 
auritius 


HANDBOOK of the FRESHWATER 


FISHES of INDIA: giving the Characteristic Peculiarities of all the 
Species at present known, and intended as a_ Guide to Students and 
District Officers. By Capt. R. BEAVAN, F.R.G.S. 8vo, with 12 
Plates. 6c. 

THE BOOK CIRCULAR: a Monthly 
Record of New Books and New Editions, classified according to 
Subjects for the convenience of Readers ; with Notes, Analytical and 
Descriptive, of the more important. No. XII. DECEMBER, price 3d ; 
by post, 3}¢. Annual Subscription, post free in the United Kingdom, 
3s. 6d. ; in the Foreign Postal oad, 45. 

L. REEVE & Co., 5, Henrietta Street, Covent Garden. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 
JOHN FRANCIS CHURCHILL, M.D., 
With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c.) by Stcechiological Inhalants. And Reports ot 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tinfahy, Lanzi, 
Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, i, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 
London: LONGMANS & CO. 


THE “ BRYCE-WRIGHT” DIAMONDS. 


These Magnificent Gems, forming the largest 


SUITE OF DIAMONDS 


In the World, are at present on View. 


BRYCE M. WRIGHT, F.R.GS., &c., 


go, GREAT RUSSELL STREET, BLOOMSBURY, 
LONDON, W.C, 


Now ready, 8vo, 2s. 6¢. 


NOTES on EMBRYOLOGY and CLASSI- 
FICATION, for the Us= of Students. With +o IPustrations By E 
RAY LANKESTER, MA, F.R.S, Professor of Geology aad Com- 
parative Anatomy, University College, London. 

J. & A. CHURCHILL, New Burlington Street 


Just published, price 67. 

A THEORY of GRAVITY and of the 

SOLAR PROCESS By ALFRED DAWSON, F.R.A.S. 
BASIL MONTAGU PICKERING, 106, Piccadilly, W 


Recenily published, 8vo, cloth, boards, price 10s 6d. 

The THEORY of SCREWS: a STUDY 
in the DYNAMICS of a RIGID RODY. By ROBT STAWELL 
BALL, LL.D., F.R.S., Andrew's Prof of Astronomy in the University 
of Dublin, and Roya! Astronomer ef Ireland. 

Dublin: HODGES, FOSTER, & CO. 
London: SIMPKIN, MARSHALL, & CO 


LINES OF ANIMAL LIFE, 
LINES OF VEGETABLE LIFE. 


The first being a Paper read befcre the Microsespical Society of Liver- 
pool, December 2, 1876, and the latter the Inaugural Address delivered at 
the Annual Meeting of the Society, Jenuary 19, 1877, by the Rev. HENRY 
H. Hicains, A.M , President. 

Price One Shilling. 


Liverpool: G. G. WALMSLEY, se, Lord Sircet. 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, December 6. 

Rovat Society, at 8.30.—On the Tides at Malta: Sir. G. Airy, F.R.S.— 
On Hermetically-sealed Flasks opened in the Alps: Dr. Tyndall, F.R S. 
—Researches on the Effect of Light upon Bacteria and other Organisms : 
Dr Downes and T. P. Blunt —On Points of Resemb'ance between the 
Suprarenal Bodies of the Horse and Dog, and certain Occasional Structures 
in the Ovary: C. Creighton, M.B. a 

SocigTY OF ANTIQUARIES, at 8.30—Anriquarian Discoveries in Sussex: 
F. H. Wil'ett.—On the Fate of Henry Brook, Tenth and Last Lord 
Cobham: J. G. Waller. 

Linnean Society, at 8.—Observations on the Genus Paxdanus with an 
Enumeration of all Species hitherto described, Habitat, &c.: Dr. I. Bailey 
Balfour. —On Certain Organs of the Cidaridz : Chas. Stewart —-Not-s on 
the Rev. Mr. Crombie’s Paper on the Lichens of the Challenger Expedi- 
tion: Dr. J. Stirton.—On Insects obtained by Dr J. C. P.dem in Java: 
Chas. O. Wate: house. 

Cuemicat Society, at 8.—On Gallium: Prof. Odling.—On the Constitution 
of the Terperes and of Camphor: Dr. Arm-troag —Oa Potable Waters: 


Dr. Mill's. 
FRIDAY, Decemper 7. 
Grotocists’ ASSOCIATION, at 8.—The Cha'k of Yorkshire: J. F. Blake. 
SUNDAY, Decemeber 
Sunpay LecturRE Society, at 4.—Meterrites and Shooting Stars : Channell 


Law. 
MONDAY, Decemser to. 
GEOGRAPHICAL Socrsty, at 8 30 -—~n the Formation of the Main Masses 
of the Land: Prof. P. Martin Duncan, F.R.S. 
SocieTY OF ARTS, at8.—Cantor Lecture; Manufacture of Paper: Wm 


Arnot. 
TUESDAY, Decemser 11. 

ANTHROPOLOGICAL INSTITUTE, at 8 —Flint Implements from Egypt: A. J. 
Jukes Browne.—Galleries of the Cave Pit, Cissbury: J. Park Harr son. 
TasTITUTION OF CiviL ENGINEERS, at 8, : 
West Lonpon ScignTirFic AssociaTIon, at 8.—Freshwater Pol) zoa: W. 

M. O:d 
METROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 
WEDNESDAY, DecemeBer 12, 

Society OF TELEGRAPH EnGinegrs, at § —Annual Meeting. 

Society OF ARTs, at 8.—Freedom in the Giowth and Sale of the Ciops or 
the Farm considered in its bearines upon the Interest of Landowners and 
Tenant Farmers: J. B. Lawes, F.R.S. 

THURSDAY, December 13. 

Royat at 30. 

MaTHEMATICAL Society, at 8.—Notes on Normals: S. Roberts 

WaTrorD NATURAL History Socrzty, at 8. 


SATURDAY, December 15. 
PuysicaL SOcIETY, at 3. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of Englan 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held cn 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers aadressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post, 3}¢. Annual Subscription, payable in advance, 14s. 

Office.—377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1343. 


LONDON CLAY FOSSILS from SHEPPEY. 


Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 100 good 
Specimens with neat labels (so or mors Species), ros. ; half the qu.n- 
tity, ss. Carriage paid to London. 
The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 
Specimen Fruit, and Copy of Paper on ‘‘Geology of Sheppey,” post 
free for three penny stamps —W. H. Surusso ve, Sheerness-on-Sea. 


**A most and delicious valuable article.”— 


3 Standard. 
“‘ The Caracas Cocoa of such choice quality.” 


—Food, Water, and Air, edited by Dr. Hassall. 


CARACAS 
COCOA 


AMERICAN 
CENTENNIAL PRIZE MEDAL 
AWARDED. 


£3: Elementary of 54. 14s. To illustrate Sker-chley 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of bu‘lding from the 
destructive effects of lightning, 


NEWALL & COS 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simp'e in its application, no insulators being required, and it costs 
only one shi ling per foot for the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research. 

Sole Agents for C. A. KAHLBAUM, Berlin. 

P.ice Lists and Special Quotations ufon apflication, 


PATENT 
CORN FLOUR 


IIas all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 
THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


ECHINODERMS &FROM MADAGASCAR. 


THOMAS D. RUSSELL has lately received a magnificent Collection 
of ECHINI and STAR-FISHES from Madagascar. ‘The series includes 
sp'endid examples of Heterecentrotus trigonaria and H, mammillaris, 
besices other rare and fine species. 

A Prize Medal was awarded for this Collection at the Maritime Exhibition, 
Royal *quarium, Westminster. 

‘The Collection is now for sale, either as Single Specimens or in Sets. 

Colections of Bntish and Foreign Shelis, Fossils, Minerals, Rocks, 
Microscopic Objects, &c. 

Catalogues post free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


GEOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
with a view to following the method taken by each author. 

To illustrate Ronney’s Geology,” advanced Collection of 150 Sp-cimens, 
* Elem-nts of 
Geology,” advanced Collection of 140 Specimens, £2 15s ; Elementary of 
84, 178. Get. 


Catalogucs post free 
Address~CASTLETON SHEFFIELD. 
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THIS DAY, IN 2 VOLS., MEDIUM 8vo, PRICE 45s., THE 


VOYAGE OF THE “ CHALLENGER.” THE ATLANTIC: 


A PRELIMINARY ACCOUNT OF THE GENERAL RESULTS OF THE VOYAGE OF H.Ms., 
“CHALLENGER” DURING THE YEAR 1873 AND EARLY PART OF THE YEAR 1876, 


By Sir C. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff fof the Expedition. 
With a Portrait of the Author engraved by C. H. a. numerous Coloured Maps, Temperature Charts, and other 
lustrations. 
Published by Authority of the Lords Commissioners of the Admiralty. 


“Tt is right that the public should have some authoritative account of the general results of the expedition, and that as many 
of the ascertained data as may be accepted with confidence should speedily find their place in the general body of scientif 
knowledge. No one can be more competent than the accomplished scientific chief of the expedition to satisfy the public in this 
respect. . . . The paper, the printing, and especially the numerous illustrations, are of the highest quality. . . . We have rarely 
if ever, seen more beautiful specimens of ‘wood engraving than abound in this work. . . . One cannot but have the highest 
admiration for the skill of the artist of the expedition, Mr. Wild, in his delineation of these forms ; and Mr. Cooper well deserve; 
the word of praise given him by Sir Wyville Thomson for the faithful and masterly manner in which he has reproduced Mr. Wild’s 
drawings. . . . The work contains a mass of information of high value, and is a contribution of the first rank to our knowledge of 
the conditions of the globe on which we live. . . . The readers may skip the technicalities, yet will be both delighted and instructed 
by carefully studying the beautiful illustrations of the creatures taken to pieces inthe tex". But even the unscientific reader, if he be of 
average intelligence, and takes any interest in the universe of which he forms a part, will find much in these volumes which, with a 
little attention, he wil! under-tand and be interested in, . . . Sir Wyville Thomson’s style is particularly attractive ; he is easy and 
graceful, but vigorous and exceedingly happy in his choice of language ; and throughout the work there are touches which show that 

s cience has not banished sentiment from his bosom.” — Zines. 


UNIFORM WITH THE ABOVE, -BY THE SAME AUTHOR. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.SS. Lightning and Porcupine, dur'ng the Summers of 1868-69-70, 
Under the Scientific Direction of Dr. CARPENTER, F.R.S., J. GWYNN JEFFREYS, F.R.S., and Sir WYVILLE 
THOMSON, F.RS., With Numerous Illustrations, Coloured Maps, &c. Second Edition, Medium 8vo, 315. 6:7. 


FIFTH AND CHEAPER EDITION, CROWN 6&vo, 6s. 


LOG LETTERS FROM THE “CHALLENGER.” 


By LORD GEORGE CAMPBELL. With Coloured Map. 
MACMILLAN AND CO., LONDON. 
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TRUE TIME BY OGSERVATIONS OF THE SUN. 
DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds, Short illustrated Pamphlet post free upon 


application. 
E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


DRAPER’S INK (DICHROIC). | 


THE NEW BLACK INE 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It has been an es 
by the principal Banks, Public Gow > Railway Companics throughout 
re! 


Flows easily from the Pen. 
Blotting-paper may be applied at the 
moment writing. 


It writes almost instantly Full Black. 

Does not corrode Stcel Pens. 

Seems, and not liable to 
ot. 


Can be obtained in ——w through Messrs. Barctay & Sons, Farring- 

don Street ; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 

Street ; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 

pp Liverpool ; and Stacy & Cook, Paternoster Row ; and to be had of 
tationers. 


AND BOWELS. 


A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBiLITY, and is unequailed in Female Complaints, 


ISLEY 
C. & Co, 
OPTICIANS, 
BROMPTON ROAD, S.W. 


(Close to South Kensington Museum). 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of Electromotive Force. 


GALTON’S WHISTLES (with Micrometer Screw) for testing 


the limits of audible sound, 21s 


172, 


TISLEY’S HARMONOGRAPH, for drawing Lissajous’ and 
Melde’s figures (graphic drawings ot Harmonic Vibrations) on card or 
on blackened glass—most attractive for Class Demonstration—from 
43 105. to £21. 

Specimen Curves drawn on card, post free, 3s. per dozen. 

STEREOSCOPIC Do., giving visib'y solid figures of wave motions, 


each 1s, 


TELEPHONIC ELECTRICITY. All Materials supplied for expeti- 


mental purposes. 
Price Lists of Acoustic Apparatus, with Drawings and Description f the 
Harmonogragh, Post Free, 2d. 
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TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


CAN BE HAD OF 


W. LADD & Co. 


mu and 12, BEAK ST., REGENT ST, LONDON, W. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
For Lec ure and Class Demonstration, Laboratory Instruction, & c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Temy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


HOW & CO.”S COMPLETE MICRO 


SCOPE, £13 155. 


HOW & CO.’S POPULAR BINOCULAR 
MICROSCOPE. £12 12s 


HOW & CO.’S STUDENT’S MICRO- 
SCOPE, £5 ss. 


HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 


MAGIC LANTERNS and DISSOLVING 


VIEWS. 


HOW & CO”’S NEW LANTERN—The 
“ KALOPHANERON.” 


HOW & CO.’"S GEOLOGICAL SLIDES 


for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 


JAMES HOW AND CO., 
5 ST. BRIDE STREET, LONDON. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic, This 
clegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
heys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d. and 4. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 


GJ ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the efficacy, medicinal action, and compesition of the 
** Pick Me-Up,” by the Proprieter, 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated Catal and full Instructions by Post, 6 Stamps. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurt‘ul in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, r6s., 215., 26s. 6d., and 3rs. Post 


Double ,, * 315. 425., and 52s. 6d. 


Umbilical ,, 42s. and 52s. 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 


| on over an ordinary stocking. Price 4s. 6¢., 7s. 6d., 10s., and 16s. each. 


Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


WITHOUT 


OXYGEN 


This Burser, using only ordina y gas and air from a common foot-blower, 
will give.a lime light equal to goto roocandles. Illustrated Description from 


THOS. FLETCHER, Museum Street, WARRINGTON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Sixpence, monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by J. W. Dovcias, R. McLacuian, F R.S., E. C, F.Z S. 
ano H_ T. Stainton, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
on all re connected with Entomology, and especially on the Insects of 


Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I.to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the 


vols. may be had separately or together, at 7s. each. 
London: JOHN VAN VOORST, :, Paternoster Row. 
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NOW READY, _ | Now ready, Fourru Eprrion of part L., price 7. 


Royal 4to, 600 pp., whole boiind, extra gilt, gilt edges, £5 5s, | THE SEA. 


| The “toilers of The Sea”—the fishermey, 
whalers, pearl-divers, and coral-gatherers—toget}); 


Vols. 1 and 2 Bound together in One Handsome _ with the inexhaustible resources of The Seq 


| developed and in process of development will for), 


Volume, COMprseng Great Britain and Ireland | a prominent feature of this Werk. 
Complete, containing Twenty-six exquisite Stee] | __ The terrors of The Sea—its storms, hurrican., 


whirlpools, waterspouts, impetuous and treacheroy, 


Plates, from Original Drawings, and nearly currents—will all demand their due share of 0» 
attention, Then the inhabitants of The Sea wi! 

400 Or iginal Illustrations on Wood. With | be considered, from the tiniest germ of life oie 
great leviathan, or even the questionable se. 


Descriptive Letterpress. serpent race. And our record of the lowes 


would not be too much to say that it is the finest work that has yet been | wir 

ssued from its publishers’ house.”—Aforning Post, found full of interest ; while at the same time we 
‘ i shall be drawn irresistibly to speak of the sub. 

*.” Vols. 1 and 2 of Picturesque Europe may be obtained separately, merged treasure ships of on on by, and the sul). 
price £2 2s, each in cloth, or £5 5s. each in morocco. marine cables of to-day.—Extract from Prospectus, 


Cassell, Petter, & Galpin, Ludgate Hill, London. Cassell, Petter, & Galpin, Ludgate Hill, London, 


4@ An entirely New Natural History for the STUDENT and | NOW PUBLISHING. 
GENERAL READER, giving in the Simplest Language the 


Results of the Latest Researches of the best Authorities. FAMILI AR WILD FLOWERS, 


Messrs, CASSELL, PETTER, & GALPIN, encouraged by the very great 

great success which attended in its various issues the publication of their | > . 

Natural History, which was written in an essentially popular form, have | By F. E, HULME F.LS., F.S.A, 
repared on a more COMPREHENSIVE and EXACT basis an | 
ENTIRELY NEW WORK, which is now in course of publication in | Art Master at Marlborough College. 


Monthly Parts, 7d., and Yearly Volumes, 9s, | 
| In MONTHLY PARTS, with COLOURED 


ad i SHE FIRST ME 


Cassell’s New Natural History. 
WITH 2,000 ILLUSTRATIONS. “ The coloured figures are exquisitely beautily 


EDITED BY they are more like finished paintings than prints, 


a ; h k is elegant through- 
P, MARTIN DUNCAN, MB. (Lond.), F.R.S., F.G.8,, {he appearance ol the work 
Professor of Geology in, and Honorary Fellow of, King’s College, London. i se hes cn 


Assisted in the various departments of the Work by H. W. Bares, F.R.G.S.; ‘* Every family should obtain the sixpenny parts 
W. S. Datias, F.L.S.; W. Boyp Dawkins, M.A., F.R.S., F.G.S.; | a and: their 
Prof, A. H. Garnop, F.R.S.; Prof. T. Rupert Jones, F.R.S., F.G.S.; | 2t once for the botanical descrip 
R, MACLACHLAN, F.L.S., Secretary to the Entamological Society ; JAMES | paintings from nature.” —Ldinburgh Daily Review. 
Mouri£z, M.D., LL.D., F.L.S., F.G.S.; Prof. W. K. Parker, F.R.S., | 

F.L.S.; Prof. SEELEY, F.G.S.; R. BoWpDLER F.L.S. DRT" 
F.1L.S8., Zoological Department, British Museum; Henry Woopwarp, CASSELL, PETTER, & GALPIN, 

F.R.S , F.G.S., Natural History Department, British Museum, Ludgate Hill, London ; and all Booksellers. 


Now ready, THIRD EDITION of PART L, price 7d. Now ready, the FIRST VOLUME o: 


SCIENCE FOR ALL. THE COUNTRIES OF THE WORLD. 


EDITED BY 


ROBERT BROWN, M.A.,Ph.D.,F.L.S.,F.R2.G.8., Containing Graphic Sketches of the various Coat:- 
asnts, Islands, Rivers, Scas, and Peopl:s th) 


ssisted by a Staff of Eminent Writers. ; A a 
Globe, according to ths Latzst Discov<ri:s. 


ABUNDANTLY LLUSTRATED, 


PART price contairs— By ROBERT BROWN, M.A., Ph.D., F.L.S., 
The Man in the Moon. By Riciiakp Procror. b sad 
A Piece of Limestone. By H. Nicnotsonx, M.A., M.D.,Se.D., | VOL. L, with 130 ILLUSTRATIONS and MAPS. 
F.R.S.E., FLL.S., &e., Professor of Natural History in the Univers:ty . 
Hunger. By Ronert Wissox, F.RP.S., late Lecturer on Animal Extra crown 4to, cloth, 7s. 6d. 
Physiology in the School of Arts, Edinburgh. 
A ronen Leaf. By Ropert Bxown, F.LS, Author of ‘‘ A Manual | ‘Tur SCOTSMAN says :— 
of tany.” | te 
Ice Water and Steam. Ly J. E, H. Gorvox, B.A, Gonville “The author's lively descriptions, while scrupulously accu 
and Caius College, Cambridge, Acsistant-Secretary cf the British | as to facts, and giving the living marrow rather than the dry 
Asseciation for the Advancement of Science. ‘will than 
Frontispiece. A Diagram in Colours showing the Order of Succession | bones of geograp ica. science, S§ be 
of the Varicus Rocks that compose the crust of the Earth, with more would tons of geograpical encyclopedias. ‘ 


especial reference to those found in England. 


CASSELL, PETTER, & GALPIN, Ludgate Hill, London, | CASSELL, PETTER, & GALPIN, Ludgate Hill, nich 


» ; i ie Ci jon, and published ly 
Printed by R. Ciay, Sons, AND ‘TayLor, at 7 and 8 Bread Street Hill, Qucen Victoria Street, in the City of London, an 
"MACMILLAN AND Cow the Office, 22, Bond Street, New York.—THuRsDAY, December 6, 1877. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


No. 424, VOL. 17] THURSDAY, DECEMBER 13, 1877. [PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. ] , [AH Rights are Reserved. 


SCIENTIFIC PRESENTS. 


ondon, 


utily 
prints, 


rough- 


y parts 
1 their 


ers. 


Handsome Graphoscope, in Walnut and Maple, with Viewing Lens 5 inches in diameter, and 
Stereoscope complete, £3 3s. Od. 

Just published, Browning’s Illustrated List of Scientific Instruments adapted for Presents or 
School Prizes, containing Stereoscopes, Graphoscopes, Microscopes, Opera-glasses, Barometers, 
Pocket Lenses, Spectroscopes, Telescopes, &c., &c., at prices varying from 5s. to £10 Os. od., with 
Y many Illustrations, sent post free. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, 
THE ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, 
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD UNIVERSITIES, 


HOBOKEN COLLEGE, &c., &. 
63, STRAND, W.C., LONDON. 


FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 10co YEARS, 


Microscopes, Spectroscopes, Opera Glasses, &¢. 
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MICROSCOPIC OBJECTS 
and every branch of Mi 


inh :-inch and hit inch objectives, Five Guineas. Catalogue, dition, 18: 
Frais and pe free, and Objects delivered in U-S.A. and British Colonies. 


attainable perfection, illustranng 


UNIVERSITY of LONDON rst M.B: and 
PRELIMINARY SCIENTIFIC EXAMINATIONS. —Classes in all 


3 4 the subjects required are now being formed at St. Thomas’s Hospital 
Moller’s New Typen Plates and Objects. Nobert’s ‘Lines. All materials 


Unequalled Student's with Eng- 
ew 


Medica! School, which are not confined to Students of the Hospital, 
For particulars apply to Dr. Gitvesriz, Secretary, at the Hospital, 


DMUND WHEELER, 48m, Tollington Road, Holloway, London, N. | QUEENWOOD COLLEGE, near STOCK. 


UNIVERSITY OF EDINBURGH. 
TESTIMONIAL TO MR. A. B. STIRLING, 
Assistant CuRATOR OF THE ANATOMICAL MusguM. 


BRIDGE, HANTS. 
Sound General Education for Boys. 
Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 


References to Dr. Debus, F.R.S. ; Dr. F.R.S. ; Dr. Roscoe 
E-RS.; Dr. Angus Smith, F-R.S. ; Dr. Tyndall, Dr. Voeicker, 


Gentlemen who «ish to Contribute to the TESTIMONIAL will please | F.R.S.; Dr. Williamson, F.R.S. 


intimate their SUBSCRIPTIONS to the Treasurer of the ACTING 


CommiTTEE. 
OHN MURRAY, Challenger Office, 
J 12, Tevot Row, Edinburgh. 


The Autumn Term commences Tuesday, September 25th. 


WILLMORE, Principal. 
ROYAL POLYTECHNIC and BERNERS 


UNIVERSITY COLLEGE, LONDON. 


The Subjects required for the First B.Sc, and the Preliminary Scientific 
(M &,) Exam nations of the Unversity of Lendon in JULY next, will be 
treated of wm the C: urses of Leciures which will recommence on January 3. 


For fur.ter particulars apply to the Secretary. 
TALFOURD ELY, M.A. 


UNIVERSITY COLLEGE, LONDON. 
GEOLOGY, PHYSICAL GEOGRAPHY, MINERALOGY. 


Pio. t. G. BONNEY. MA, FG-.S., Fellow of St. John’s College, 
Caoridge, wil commeme, on January ra 1878, a Course of about Forty 


be given, Fee, £338. Suudests| SITUATION AS LABORATORY AS. 


Lectures emo» strations in the Field wi 
have ac ess to she Geological Museum 


A more advanced Cou se on Mineralogy and Lithology will commence on 


Apri 25 
Lace. are admuted to these Classes. 
The Clases of the Facu ties of ARTS and LAWS, and of SCIENCE 
generally, will re commence on January 3. 
tor further particuisrs apply to 


TALFOURD ELY, M.A, Secretary. 
UNIVERSITY OF LONDON. 


The following are the Dates at which the several EXAMINATIONS in 
the University of London for the year 1878 will commence :— 
Matriculation.—Monday, January 14, and Monday, June 24. 

Bachelor.pf Arts.—First B.A., Monday, July 13. 
: Second B.A., Monday, Uctober 28. 
Master of Arts.—Branch I -» Monday, June 3 ; branch 1I., Monday, June 10; 
Branch [1I., Mouday, June 17. 
Doctor of Literature.—First D.Lit., Monday, June 3. 
_ Second D.Lit., Tuesday, December 3. 
Scriptural Examinations.—1 uesday, November 26. 
Bachelor of Science.—First B.Sc., Monday, July 15. 
Second B.Sc , Monday, Uctober 2r. 
Reger first twenty-one days of June. 
elor ws.— First 
Second LL.B. } Monday, January 7. 

Doctor of Laws.—Thursday, January 17. 
Bachelor of Medicine.—Preliminary Scientific, Monday, July r5. 

First M.B.. Moava » July 29- 

Second M B., Monday, November 4. 
Bachelor of Surgery. —Tuesday. November 26. 
Master in Surgery.—Monday, November 25. 
Doctor of Medicine.—Monoay, November 25. 
] 


Subjects relating to Public Health —Monday, December 9. 
Examination for Women.— Monday, June 3. 

The Regulations relating to the above Examinations and Degrees may 
be obiained on application to *‘The Registrar of the University of Lon- 
don, Burlington Garaens, London, W.” 


WILLIAM B. CARPENTER, M.D., Registrar. 


December 8, 1877. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, December 16.—Lawson Tait, Esq., on ‘ Hospitals ; their 

2t Use and Abuse.”—Members’ Annual Subscription, £1. 
the Door— One Penay, Sixpence, and (Reserved Seats) One 


LANCASTER SCHOOL. 
Head Master-Rev. W. E Pryxe, M A., St. John’s College, Cambridge, 
14th Wrangler, 1866, 
Second Master—Rev. W_T. Newso.p, M A, Fellow of St. John’s 
College, Cambridge, sth Classic, 1873. 
Assistant Masters—J. H. FLATHER, BA, Emmanuel College, Cam- 
bridg~, 14th 1576, and Ly History Scholar in the 
Universivy ; J. C. Wirton, Esq., Se. Lond., ac, &c. 


Payment at 


New Buildings, including a LABORATORY, were opened on September 

24, by the Bishop of Manches er. 

“ ‘Toere are University Scholarships, which may be given for proficiency in 
crence, 


For Prespectus, &c, addres: Rev, ths Heap Master, School House, 


Lancoster, 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle. 
men prepared for Matriculation, Woolwich, and the various Examinin, 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 


MUSEUM CURATORSHIP WANTED in 


= rye by an Oxford Man (late Scholar of his College), who has taken 
irst-class Honours in Natural Science, and has cons:verable knowledge 
of Fine Art and Technology Demonstrations to Lectures could be 
given. Hoigh-clars Tesiimo.ials from Professors, &c — Address, Cura- 
7 om of Messrs. Boddington and Ball, Soliciturs, Lloyd Street, 

anchester, 


SISCTANT, SCIENCE MASTER, or CURATOR in’ Museum, by a 
GENTLEMAN who has held similar posts. First-class Testimonials. 
—N. C., 4, Spencer's Belle Vue, Bath. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best qualitv. Circles, 3s. 6¢ per ounce; Squares, 
2s gt ; post fre- 2d. extra ; alsooth r Mounting Materials and Objects 
prepared for mounting. —CHAS. PETIT, 151, High Stveet, Stoke 
Newington, N. 


MICROSCOPE WANTED.—A good 


Second-hand BINOCULAR wanted to purchase —Address, with lowest 
price, name of maker, and other particulars, X., care of Mr. Dufour, 
17a, Great George Street, Westminster S.W. 


BAR MAGNETS, 4.x 3 in., 2s. 6¢. per pair. 

Ferrotype discs, rs. the pair; Wound reels, 3s. the pair; No. 36 Silk- 
covered Wire, 4s. the $1b.; Double-line Wire, 2d. per yard; Binding 
Screws, 3s. the doz. ; Electric Call-beli, with Key, Switch and Batt-ry, 
43 the Two Sets complete; Magnetic ditto., £4 4s. Orders over ss, 
post free. Illustrated Catalogue, Two Stamps.—EDWARD PATER- 
* SON, Electric Beli Woiks, 3, Bedford Court, Covent Garden, W.C. 


LONDON CLAY FOSSILS from SHEPPEY. 


Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 100 good 
Specimens with neat label» (50 or more Species), ros. ; half the quan- 
tity, 5s. iage paid to London. 

The fossils of vegetable origin, being liable to decay, are subjected to an 


efficient preservative proc 
on ‘‘Geology of Sheppey,” post 
Sea, 


ess. 
Specimen Fruit, and Copy of Pa 
free for three penny stamps.—W. H. SHrussoLg, sheerness-on-S 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“‘ As it is impossible to enable the reader to recognise s and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arrap collection of specimens, such as may be procu 

er 


from Mr. TENNANT (149, Strand), Teacher of Min at King’s 
College, London.” These Collections are supplied on following 
terms, in plain Ma ly Cabinets :— 

zoo Specimens, in Cabinet, with 3 Trays .. ow £2 2 


3e0o Spec mens, in Cabinet, with 9 Drawers 
ure 


200 Specimens, in Cabinet, with 5 Trays ... 5 
extensive Collections at 50 to 5,000 Guineas each. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES 


Illustrative of Mineralogy, Palmontology, P , Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 
25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geology,” 
as. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d, ; 25 do, Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., 2s. 6¢. ; 25 do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6d. Catalogues free. N.B.-P.O.0. 


or Cheque must invariably accompany all orders. Trade supplied. 
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MACMILELAN'S MAGAZINE. 
No. 218, 
FOR DECEMBER. 


1.—'' The Education of After Life.” By the Dean of West- 


minster. 
—‘‘ Young Musgrave.” By Mrs. Oliphant. Chapters 


XXXVI.—XL. (Conclusion. ) 


3.—“‘ Modern Life and Insanity.” By D. Hack Tuke, M.D. 
4.—‘'A Narrow Escape.” By M. Laing Meason. 


MACMILLAN & 


PRICE ts. 
CONTENTS OF THE NUMBER. 


5.—** Valentine’s Day, 1873.” (An unpublished Poem.) By 
the Rev. Charles Kingsley. 

6.—‘‘ German Universities.” By Walter C. Perry. 

7.—' The Reform Period in Russia.” By H. Sutherland 
Edwards, 

8.—‘“ Heliogoland.” By Annie Brassey. 

9.—** Autumn.” 


CO., LONDON. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4¢.; Subscription 
Annum, post free in Great Britain, 9s. - 
ConTEenTS For NovemBER 1. 
ia of the Trinity iieuee on the Comparative Trials of Electric 
ights at the South ae (Illustrated.) 
3.—Duplex Partial Earth Test (Illustrated.) 
t—Hafuence of Light on the Electric State of Metals, 


é Not 
7.—General Science Columns. 
8,—Correspondence. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by AtGeRNon C.arkg, Secretary to the Central Chamber 
of Agriculture, 


Devotes attention to the discussions and of the Chambers 
of Agriculture of Great Britain (which now eon upwards of 18,000 
members), besides giving original papers o Sn ga farming, and a mass of 
intelligence of particular value to the agriculturist 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure to by post on Tuesday 


mornin 
by by Pick BRING” 21, Street, Scrand, W C. 


NORTH BRITISH AGRICULTU RIST, 

Is the only Agricultural Journal in S 
amongst landed proprietors, factors, et tee -bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of ape 

The also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICU UTURIST is is pubiished every Wednesday afternoon in 
time for the Evening Mails, and contains or of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those heid on 
the of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, remy Ay is invaluable to the breeder and feeder as a guide to the 

rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Roy: icultural Society 
of England, the Royal Agricultural Society of Highland and 
Agncultural Society of Scotland, the Scottish Chamber of Agriculture, 
= = principal Agncultural Associations throughout Great Britain 

r 
eet addressing themselves to Farmers a better medium does 


ey 3d. Annual Subscription, ble in advance, 
Office. —377, Bs poste Edinburgh. 
Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


and Naturalists. 


To Geologists 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare eo beautiful Fossils 
have been found, as advertised in NaTuRE last 
than twelve thousand Specim: 
worth, have been distributed ores Subscribers. Papers containing the 
writing to Tuomas Fioyp, 


“That excellent periodical Tut Garpen.”—Professor Owen. 
THE GARDEN: A Weekly Illustrated 
of in allits Branches. Founded and Conducted 
- ROBINSON, F.L.S., Author of “Alpine Flowers for Eng! 
Gardens,” &c. 
A Coloured Plate is now issued with every number of 7he Garden. 
**Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 
The following are some of the tee regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers, 
Landscape Gardening. Town Gardens. 
The Fruit Garden. | The Conservatory. 
Garden Structures. Public Gardens. 
Room and Window Gardens. | The Greenhouse and Stove, 
Notes and Questions. The Household. 
Market Gardening. i le 
Trees and Shrubs. The Kitchen Garden. 
Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 
Price 6d. Weekly. Specimen Copy, Post-free, 6}d. 
Terms of Subscription.—Sent direct from the Office in Londony, pést free, 
yable in advance—For One Year, 26s.; Halfa Year, 14s. ; Quarter of a 
ear, 7s. Address all letters concerning Subscriptions to—T! he Publisher of 
The Garden, 37, Southampton Strect, Covent Garden, London, W.C. 


On the rst of every Month, price Six 
THE ENTOMOL LOGIST: 
AN OF BRITISH ENTOMOLOGY. 
Joun T. CarrincToN, 
the assistance of 
Frepericx Bonn, F. Freperick SMITH. 
Epwarp A Fitcu. Jenner Were, F.L.S. 
A. Powgr, M.D. BucHanan Wuite, M.D. 
uring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent ee pe oe ms 
Notices accompanied by ——— Portraits Many interesting articles 
on all branches are promised by eading Kntomologists. There will be 
numerous Woodcuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
monthly, 24 pages 8vo, 


Price Sixpence, with occasional Illustrations. 
Conducted by J. W. 5. McLacuian, F R.5., C, Rvs, F.Z S. 
ano H_ T. Stainton, F R.S. 


This Magazine. oommunt in 1864, contains standard articles and notes 
gu all nae with Entomology, and especially on the Insects of 
Brit es. 
Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number 


each year 
strongly bound cloth) may be obeained by purchasers 
creased pric 


Vols. I.to V. 
of cos. each ; the succeeding 
vols. may be had sep h Swen 


London : JOHN VAN. VOORS1, 1, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
aidress. 
THE BREWERS’ GUARDIAN : 
i ion of 
A Fortnightly Paper devoted pas Protection rewers’ Interests, 


Review or THE MALT AND Hor Trapgs; AND WINE AND Spinit TRADE 


RD. 
Pin of the Country Brewers. 
The Brewers’ Guardian” is published on the Kvenin, venungs of every alternate 
Tuesday, and is the only Jounal officially connected 


Subscription, r6s. 6¢. annum, free, dating from any quarter-day. 
Single Copies, cach. R Mor transmission abroad. 


orwood, S.E., enclosing ad- 


teal Goan, Landen, 
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CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND INSTITUTE OF 
PISCICULTURE SOCIETY, LIMITED. 


CAPITAL—£5,000 IN SHARES OF £] EACH. 


This Societv is established on a purely scientific basis for the purpose of providing at St. Helier’s, Jersey—in connection with a Natural Histo 


Museum and Exhibition of the living 


of the sur 


seas— Laboratories with all suitable Apparatus and Instruments essential for the 


successful prosecution of Marine Biological investigation. There will hkewise be a Dépét for the supply of living or carefully preserved Marine Specimens 
to other Museums, Science Schoo’s, and Aquaria, or to Naturalists who may require the same for the purpose of class demonstration or for private 


investigation. 


The Institution, which will be conducted on a system embodying the advantages of the well-known Nap'es Aquarium and Zoological By and the 


Anéerson Scheol of Natural History at Penikese Island, U.S., will 


be under the immediate personal control of Mr. W. SAVILLE KENT, F.L.S 


F.Z S., &c., formerly Assistant in the Natural History Departments of the British Museum, and for some years Naturalist and Curator to several of the 


leading English Aquaria, 


The Funds for the establishment of the Channel Islands Zoological Station are being raised partly by Donations and partly by Share Subscriptions; a 
considerable amount has already been subscribed. For Prospectuses and further particulars, apply to the Secretary, 16, Royal Square, St. Helier’s, 


Jersey. 


DONATIONS RECEIVED :—Mr. ‘Charles Darwin, LL.D., [F.R.S., £20; Dr. J. Millar, F.L.S., £2; Prof. R. OQ. Cunningham, F.L.S., £;; 
Mr. C. Le Feuvre, £2; Mr. A. de Gruchy, £10; Mr. F. Voisin, £10; Mr. J. Macready, £1; Mr. Frank Crisp, F.L.S., £2. 


ENCYCLOPADIA BRITANNICA. 


NINTH EDITION. 
VOLUME VII. (DEA—ELD) WILL BE PUBLISHED 
ON THE 29TH 
EDINBURGH: ADAM & CHARLES BLACK. 


INST. 


JUST PUBLISHED, IN CROWN 8vo, PRICE 7s. 6d. 


PHYSIOGRAPHY : 


7 


AN INTRODUCTION TO THE STUDY OF NATURE. 
BY 
HUXLEY, F.R.S. 


WITH ILLUSTRATIONS AND COLOURED PLATES. 
LONDON: MACMILLAN AND CO. 


CIRCLE & STRAIGHT LINE. 


By JOHN HARRIS. 


NOTES, IN REVISION, TO THE ABOVE, 
INCLUDING 
DEMONSTRATION OF THE FUNDAMENTAL THEOREM AND 
OF THE FALLACY IN LEGENDRE’S METHOD. 
PRICE 6d. 
Published by JOHN HARRIS, Kilburn Square, 
And may be also obtained from 
The Printers, WERTHEIMER, LEA, & CO, Circus Place, Finsbury. 


Recently published, 8vo, cloth, boards, price ros. 6d. 


The THEORY of SCREWS: a STUDY 
in the DYNAMICS of a RIGID BODY. By ROBT STAWELL 
BALL, LL.D., F.R.S., Andrew’s Prof of Astronomy in the University 
of Dublin, and Royal Astronomer of Ireland. 


Dublin: HODGES, FOSTER, & CO. 
London: SIMPKIN, MARSHALL, & CO. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 
Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B.,F RS. 
Two Hundred Pages ana Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 
London: J. & A CHURCHILL, New Burlington Street. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsomites, Chessylites from Toulon, France; 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c, 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection. Implements in great variety 
from France, America, Ireland, Swiss Lakes, and other 
localities. 


BRYCE M. WRIGHT, F.R.G.S., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


This day is published in one volume of more than a thousand pages, with ¥ 
Illustrations and Diagrams, demy 8vo, 12. 115. 6a. 


EXPERIMENTAL RESEARCHES in 
PURE. APPLIED. and PHYSICAL CHEMISTRY. By E. 
FRANKLAND, Ph.D., DC.L., F.R.S., Professor of Chemistry in 
the Royal School of Mines, &c. 


JOHN VAN VOORST, 1, Paternoster Row. 


8vo, cloth, as. 6d. 
DESTRUCTIVE DISTILLATION. A 
Manualette of the Paraffin, Coal Tar, Rosin Oil, Petroleum, and 
kircred Industries)s By EDMUND J. M 5, Dse, F.RS. 
* Young” Professor of Technical Chemistry in Anderson's College, 


Glasgow. 
J. VAN VOORST, 1, Paternoster Row. 
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‘DIARY OF SOCIETIES. 


LONDON 


THURSDAY, Decemper 13. 

Rovat Society, at 8.30.—On Electrostriction : Prof. E. J. Mills, F.R.S — 
The Exauination ot Air: D-. Angus Smith, F.R.S.—On a Cause for the 
Appearance of Bright Lines n the spectra of Irresolvable Star Clusters : 
E. J. Stone, F R.S.—+ xperimental Kesearches on the Electric Discharge 
with the Chloride of Silver Battery: W. De la Rue, F.R.S., and Dr. 
ae 8.30—(1) On a Small G 

SocieTY OF ANTIQUARTES, at 8.30—(1) On a Small Greek Manuscript 
Exhibited by the Bishop of Argyll and the Ises. (2) On an MS. Cateaes 
of Prayers, Executed for Margaret Beaufort ; Exhivited by H. A Dillon, 
F.SA.: E. Freshfield.—Nores on Little Horkesley Church: C. R. 
Markham. 

MATHEMATICAL Society, at 8.—Notes on Normals: S. Roberts.—On the 
Geometrical Representation of Im>ginary Quantities and the Real 7) 
Correspondence of Two Planes: Prof. Cayley, F R.S. 

Lonoon INSTITUTION, at 7.—Greenland: C. K. Markham. 

WaTrForD NaTuRAL History Society, at 8. 

SATURDAY, DecemeBer 15 

PuysicaL Society, at 3.—On Permanent Plateau’s Films: S. P. Thompsons, 
B.Sc.—On the Coloured Figures kxhibited by Vibrating Fluid Films: 
Sedley Taylor, M.A, 

SUNDAY, December 16. 
Sunpay Lecture Sociery, at 4.—Hospiials: Lawson Tait. 


MONDAY, Decemser 17. 

Society OF ARTS, at 8.—Cantor Lecture; Manufacture of Paper: W. 
Amot, 

Lonvon INSTITUTION, at 5.—Belemnites: Prof. Huxley. 

TUESDAY, December 18. 

InsTITUTION OF CiviL ENnGineuks, at 5 —Annual Meeting. 

STATISTICAL SocteTy, at 7.45.—On Diagrams, Exhibitinz the Positions of 
the Banks of England, France, Germany, Austria, the Netherlands, 
Belgium, Italy, and Russia: Ernest Seyd, F.S.S. 

Sours Lonpon MICROSCOPICAL CLUB, at 8. 

WEDNESDAY, Decemper 19. 

Grotocrcat Society, at 8.—On Argillornis longipennis, Owen, a Large 
Bird of Flight, from the Eocene Clay of Shepvey : K. Uwen, C.B., F.R S. 
—Contrioution to the History of the Deer of the European Miocene and 
Pliocene Strata: Prof. W. Boyd Dawkins, M.A, F.RK.S.—The Chrono- 
logical Value of the Pleistocene Deposits of Devon: W. A. E, Ussher — 
On the Occurrence of Branchipus (or Chirocephalus) in a Fossil State, 
associated with Numerous Insect Rem:ins in the Eocene Freshwater 
Limestone of Gurnet Bay, Isle of Wight: Henry Woodward, F.R.S. 

METEOROLOGICAL SOCIETY, at 7.—Nvtes on the Meteorology and Physical 
Geography of the West Coast of Africa, trom Cape Verd to the Cape of 
Good Hope: Commander Edward Bourke, R.N.-— On the Meteorological 
Observations made by the Norwegian Research Expedition in the North 
Atlantic in the Summers of 1876 and 1877: Prof. H. Mohn.—Report on 
the Phenological Observations during 1877: Rev. T. A. Preston, M.A. 

Roya Society oF LireraTuRE, at 8.—On an Unpublished Saxon Charter 
lately restored to the Library of Worcester Cathedral: Walter De Gray 
Birch. 

Crovpon MicroscopicaL at 8.30. 

SocigTy OF ARTs, at 8.—The Telephone : Prof. Bell. 

THURSDAY, DECEMBER 20, 

RovaL Socrety, at 8 30. 

Linnean Society, at 8. 

Cuemicat Society, at 8.—On the Constitution of the Terpenes and of 
Camphor: Dr. Armstrong —Communications from the Laboratury of the 
London Institution: Dr. Armstrong.—Hydrocarbons obtained from Pinus 
sylvestris, with some Remarks on the Constitrtion of the Terpenes: Dr. 
Tilden —On Cupious Chloride and the Absorption of Carbonic Oxide and 
Hydrochloric Acid: J. W. Tnomas.—On the Action ot Reducing Agents 
on Fotassium Permanganate: F. Jones.—On Citric Acid as a Constituent 
of Unripe Mulberry Juice: Dr. Wright and Mr, Patterson. 

Lonpon INSTITUTION, at 7.—Sir Henry Bishop: W. A. Barrett. 


FRIDAY, December 2t. 
MepicaL MicroscopicaL Society, at 8.—The Cochlea of the Ornitho- 
rhynchus: Urban Pritchard, M.D.—Special Meeting to consider Mr. 
Golding Bird’s Resolution. 


HOW & CO”S COMPLETE MICRO- 


SCOPE, £13 155. 
HOW & CO.’"S POPULAR BINOCULAR 


MICROSCOPE. £12 12s. 
OW & CO’S STUDENT’S MICRO- 


SCOPE, £5 5s. 


HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 

VIEWS. 
HOW & CO’S NEW LANTERN—The 


““KALOPHANERON.” 


OW & CO.’S GEOLOGICAL SLIDES 


for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 64. 


JAMES HOW AND CO., 
ST. BRIDE STREET, LONDON, 


5, 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Feagents for 
Analytical Purposes and Scientific Research, 

Sole Agents for C. A. KAHLBAUM, Berlin. 

Price Lists and Special Quotations upon application. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively thar a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of bu lding from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the mo-t Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators bein quired, and it costs 
only one shi ling per foot for the standard s.ze, which is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WA! ERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW 


A 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 


CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 


THICKENING SOUPS, SAUCES, AND 
BEEF TEA. 


C. TISLEY @ Co 
" OPTICIANS, ” 


172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 
PROF, DEWAR’S NEW ELECTROMETER. 
For developing Electromotive Fi 


and measuring minute quantities of tive Force. 


GALTON’S WHISTLES (with Micrometer Screw) fur testing 
the limits of audible sound, 2ts. 


TISLEY’S HARMONOGRAPH, for drawirg Lissajous’ and 
Melde’s figures (graphic drawings of Harmonic Vibrations) on card or 
on giass—most attractive for Demonstration—from 

. Specimen Curves drawn on card, post free, 3s. per dozen. 

STEREOSCOPIC Do., giving visibly solid figures of wave motions, 

each 


1s. 


TELEPHONIC ELECTRICITY. All Materials supplied for exper 

mental purposes. 

Price Lists of Acoustic Apparatus, with Drawings and Description of 
~ Harmonograph, Post Free, 2d. 


MANUFPACTORY—GATESHEAD-ON-TYNE. 
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GEOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
with a view to following the meth od taken by each author. 
To illustrate Bonney’s *‘ Geology,” advanced Collection of 150 Specimens, 


43: Elementary of 54, 145. 
logy,” advanced Collection of 140 Specimens, £2 15s. ; Elementary of 
84, 175. 62. 

Catalogues post free. 


Address—CASTLETON v/4 SHEFFIELD. 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


-CAw BE HAD OF 


W. LADD & Co., 


11 and 12. BEAK ST., REGENT ST,.LONDON, W. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lec ure and Class Demonstration, Laboratory Instruction, &c. 


SETS OF APPARATUS AND CHEMICALS 


For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application 
NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


MOTTERSHEAD AND CO. 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 
(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, — Pure Chemicals, &c., post 


Orders of £2 value and upwards delivered carriage-paid to any 
railway station in England or Wales. 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


© illustrate Skercchley’s ‘* Elements of 


PICK-ME-UP 
. 
An Infallible Restorative. 

An agreeable, prompt, and effectual tonic, stimulant and st hic, This 
elegant remedy prevents and removes lndieggehien arising from the effect; 
of alcoholic drinks, and at once restores and i ts tone to the stoma 
perfects and increases the action of the liver and kidneys, prevents and 1. 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid. 
neys, apoplexy, and affections of the heart, &c. 

In Bottles, protected by the Government Stamp, 2s. 6d. and 45. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 


GJ. ANDREWS, 
No. 1, LITTLE ST. ANDREW’S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the e medicinal action, and compesition 
“ Up,” by the Proprietor, 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec. 
tive invention in che curative treatment of Hernia. The use of 
a steel spring, so often hurt'ul in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MUC-MAIN PAD and 
PATENT LEVER, fitting with.so much ease and closeness 
that it cannot be detected, and may be worn during slcep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 

Price of a Single Truss, 16s., an 26s. of, and 315. 6d. Post 
Umbilical’, fas. and fee 

Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 108., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


HOLLOWAYS OINTMEN 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent fessional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second bunday one 
Number in 4to. at least; frequent ——— and drawings. Subscription 
at any time ; preceding numbers of the year turnished subsequently. ce 
12s. tor twelve months. Advertisements 4d. a line, widely spread by this 
12 months’ insertion. 


considerable abatement for 3, 6. usiness 
Off i 4 , Alterwall, 28. Edited by 
8 


Office : Aug. Meyer and Di Hambu: 
W. v. Freepen, M.R., Hamburgh, Alexander 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimey, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 

Subscriptions ior 1877 (12s. post free in the United Kingdom) payable ia 
advance to the publishers, Messrs. Ranken and Co., Drury House, St. 
Mary-le-Strand, London, W.C., of whom may be obtained the volume for 
187 (price 16s. 6¢. bound in cloth), also covers for the volume (price 15.), 
and back numbers. 


Geology of Oxford, and the Valley of 
TIIE THAMES, By Joun Puituirs, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth, I. Is. | 

“Tt may be cordially and confidently ded to all geologists to 

whom the Secondary rocks of England are a subject of interest.” —Academy. 

‘* A most important contribution to the knowledge of the ancient history 
happens just at this time to 


of the earth, and supplies a need which 
keenly felt.”—Nature. 
. MACMILLAN & CO., LONDON. 
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MESSRS. MACMILLAN & CO’S 
This 
effec 
NHW PUBLICATIONS. 
d. each, 
A TREATISE on CHEMISTRY. By H. E. Roscog, 
F.R.S., and C. SCHORLEMMER, F.R.S., Professors of Chemistry in the Owens College, Manchester. 
ET, Vol. I. The Non-Metallic Elements. With numerous Illustrations, and a Portrait of Dalton, engraved 
by JEENS. 8vo. 
of the 
— A SYSTEM of VOLUMETRIC ANALYSIS. By 
USS Dr. E. FLEISCHER. Translated, with Notes and Additions, from the Second German Edition. M 
sind, M. PATTISON MUIR, F.R.S.E. With numerous Illustrations. Crown 8vo. 75. 6d. 
use of 
; a 
ssi /® NOTES on the BARROWS and BONE CAVES of 
cep. A DERBYSHIRE, with an Account of a Descent into Elden Hole. By ROOKE PENNINGTON, 
body, LL.D., F.G.S. 8vo. 6s. 
* The METHOD of LEAST SOUARES, Elements of. 
Post 
} free. By MANSFIELD MERRIMAN, Ph.D., Instructor in Civil Engineering in the Sheffield Scientific School 
ccadilly. of York College. Crown 8vo. 7s. 6d. 
PS, . 
ELEMENTARY TREATISE on HEAT in 
; RELATION to STEAM and the STEAM ENGINE. By G. SHANN, M.A. With numerous 
Illustrations. Crown 8vo. 4s. 6d. [ Shortly. 
TAIN New and Cheaper Edition, revised, in 1 vol. crown 8vo, 12s. 6d. 
DY The PRINCIPLES of SCIENCE. By W. Srantey 
2 ig JEVONS, F.R.S., Professor of Political Economy, University College, London. [ Just ready. 
ud for 
wit M On CURVATURES of the SPINE: their Causes and 
— Treatment. By R. BARWELL, F.R.C.S., Surgeon to Charing Cross Hospital. Third Edition, enlarged, 
with additional Illustrations. Crown 8vo. 45. 
ays, Cri- 
ee / Onthe SCIENCE of WEIGHING and MEASURING, 
Pre and the STANDARDS of MEASURES and WEIGHTS. By H. W. CHISHOLM, Warden of the 
Busnes Standards. With numerous Illustrations. Crown 8vo. 45. 6d. [NaTuRE Series. 
y 
vy, # HOW to DRAW a STRAIGHT LINE: a Lecture on 
ae LINKAGES, By A. B. KEMPE, B.A. With numerous Illustrations. Crown 8vo. 2s. 6d. 
[NatuRE Series. 
ae NEW VOLUMES OF HISTORY AND LITERATURE PRIMERS. Edited by Joun RicHarp GREEN. 
— ROMAN ANTIQUITIES. By Prof. A. S. Witxins, 
of Owens College. Illustrated. 18mo. 1s. 
SHAKSPERE. By Prof. E. Dowpren. 18mo. 1s. 


MACMILLAN & CO., LONDON. 
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PARKINSON & FRODSHAM, 


CHRONOMETER AND WATCH MAKERS, 
4, CHANGE ALLEY; CORNHILL, LONDON: 


Extract from the Repcrt ot the Director of the Portsmouth Ob:ervatory concerning Parkinson and Frodsham’s Chronometer cn 
board the Discovery, in the Arctic Expedition of 1875-6. 

‘* Nov. 7th, 1876.—Captain Beaumont, who was First Lieutenant and Navigating Officer of the Discovery, informed me that 
your Watcu, No. 5,838, was the best out of the five Pocket Chronometers that they had on board that vessel.” ) 


‘ 


THIS DAY, IN 2 VOLS., MEDIUM 8vo, PRICE 45s., THE 


VOYAGE OF THE “ CHALLENGER.” THE ATLANTIC: 


A PRELIMINARY ACCOUNT QF THE ‘GENERAL RESULTS: OF THE VOYAGE OF H.M.S. 
“CHALLENGER” DURING THE YEAR 1873 AND EARLY. PART OF THE YEAR 1876. 


By Sir C. WYVILLE THOMSON, F.R.S, 
Director of the Scientific Staff of the Expedition. . ‘ 

With a Portrait of the Author engraved by C. H. — _numerous Coloured Maps, Temperature Charts, and other 

Published by Authority of the Lords Commissioners of the Admiralty. : ee 

“Tt is right that the public should have some authoritative account of the general results of the expedition, and that as many 

of the ascertained data as may be accepted with confidence should speedily find their place in the general body of scientific 
knowledge. No one can be more competent than the accomplished scientific chief of the expedition to satisfy the public in this 
respect. . . . The paper, the printing, and especially the numerous illustrations, are of the highest quality. . . . We have rarely, 
if ever, seen more bedutiful specimens of wood engraving than abound: in:this work. . . . One cannot but have the highest 
admiration for the skiil of the artist of the expedition, Mr. Wild, in his delineation of these forms ; and Mr. Cooper well deserves 
the word of praise given him by Sir Wyville Thomson for the faithful and masterly manner in which he has reproduced Mr, Wild's 
e work contains a mass of information of high value, and is a contribution of the first rank to our knowledge of 
the conditions of the globe on which we live. . . . The readers may skip the technicalities, yet will be both delighted and instructed 
by carefully studying the beautiful illustrations of the creatures taken to pieces in the text. But even the unscientific reader, if he be of 


average intelligence, and takes any interest in the universe of which he forms a part, will find much in:these volumes which, with a - 
. . Sir Wyville Thomson’s style is particularly attractive ; he is easy and 


little attention, he will understand and be interested in. . 
graceful, but vigorous and exceedingly happy in his choice of language ; and throughout the work there are touches which show that 
Panished sentiment from his bosom.” — Zimes. 


UNIFORM WITH THE ABOVE, BY THE SAME AUTHOR. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.SS. Lightning and Porcupine, during the Summers of 1868-69-70; 
Under the Scientific Direction of Dr. CARPENTER, F.R.S., J. GWYNN JEFFREYS, F.R.S., and Sir WYVILLE 
THOMSON, F.R.S., With Numerous Illustrations, Coloured Maps, &c. Second Edition, Medium 8vo, 31s. 67. 


FIFTH AND CHEAPER EDITION, CROWN 8vo, 65. 


LOG LETTERS FROM THE “CHALLENGER.” 


By LORD GEORGE CAMPBELL. With Coloured Map. 
MACMILLAN AND CO., LONDON. 


drawings... . 


science has not 


NOW READY, CROWN 8vo, PRICE tos. 6¢. 


THE MORPHOLOGY OF THE SKULL. 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


Tuis work contains anatomical descriptions of seven principal types of skull at definite stages of 
development, from the first appearance of cranial elements to the attainment of the adult condition. Th 
-all the important parts are traced through their successive transformations. Concise summaries are also givel! 
of nearly every stage, as well as more extended reviews of the course of development of particular forms. 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the head. 
The most important morphological facts in the cranial structure of other vertebrates than those selected at 
types are brought together in appendices to the chapters. Finally a detailed estimate is given of our present 
knowledge of the skull, and some theoretical questions, including the bearing of the investigation on evolution, 
are dealt with. The book is illustrated with 86 woodcuts, nearly all from Prof. Parker's drawings. 


London: MACMILLAN & CO. 


Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
’ anv Co., at the , 22, Bond Street, New York.—Tuurspay, December 13. 1877. 
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C: A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


M.S. the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH 


No. 425, Vol. 17] THURSDAY, DECEMBER 20, 1877. [PRICE $§ PER ANN. | 
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The Boy’s Own Microscope sod son 8s. 6d., 12s. 6d., and 15s. 


Just published, Browning’s Illustrated List of Scientific Instruments adapted for Presents. or 
School Prizes, containing Stereoscopes, Graphoscopes, Microscopes, Opera-glasses, Barometers, 
Pocket Lenses, Spectroscopes, Telescopes, &c., &c., at prices varying from 5s. to £10 Os. od., with 


es of 

Th many Illustrations, sent post free. 

given 

forms JOHN BROWNING, 

tach OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY: 
nee 8 THE ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE: 
resent MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD UNIVERSITIES 


lution, HOBOKEN COLLEGE, &c., &c, 


63, STRAND, W.C., LONDON. 
FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS, 
Microscopes, Spectroscopes, Opera Glasses, &¢., &¢. 
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MICROSCOPIC OBJECTS 

Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, and every branch of Mi ical Stience. 10. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Mi , with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 18 

tis and post free, and Objects delivered in U.S.A. and British Colonies. 
f—DMUN WHEELER, 48n, Tollington Road, Holloway, London, N. 

UNIVERSITY COLLEGE, LONDON. 

GEOLOGY, PHYSICAL GEOGRAPHY, MINERALOGY. 

Prof. T. G. BONNEY, M.A., F.G.S., Fellow of St. John’s College, 
Cambridge, will commence, on January ‘a 1878, a Course of about Forty 
Lectures. Demonstrations in the Field will be given. Fee, £3 3s. Students 
have access to the Geological Museum if 

A more advanced Course on Mineralogy and Lithelogy will commence on 
April 25. 

Ladies are admitted to these Classes. 

The Classes of the Faculties of ARTS and LAWS, and of SCIENCE 
generally, will re-commence on January 3. 


For further particulars apply to 
TALFOURD ELY, M.A, Secretary. 


MUSEUM CURATORSHI” WANTED in 


January, by an Oxford Man (late Scholar of his College), who has taken 
First-class Honours in Natural Science, and has considerable knowledge 
of Fine Art and Technology Demonstrations to Lectures could be 
given. High-clavs Testimonials from Professors, &c.—Address, CuRA- 
Tor, care of Messrs. Boddington and Ball, Solicitors, Lloyd Street, 
Manchester, 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 


Prof. FRaANKLAND, D.C.L., F.R.S., President. 
Notice is hereby given that the TIME for the ADMISSION of original 
Fellows and Associates w ll EXPIRE on the and day of February next. 
For Regulations and further particulars apply by letter to the Secretary. 
CHARLES E. GROVES, Secretary 
Somerset House Terrace, London, W.C. 


RARE FOSSILS.—A Collection of 200 


Pieces of Fossils for Sale, cheap, at 23, Tait Street, Anthony Street, 
Commercial Road, E. . 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFLERNUON, commencing at Four o'clock precisely.— 
Sunday, December 23.—ANvkeW Witson, Esy., Ph D., on 
Zoology and Comparative Anatomy in the Edinburgh Medical School, 
&c., on ‘* A Study of Lower Life, and its Lessons : especially with regard 
to the Nature of sensations in i ower Animals and im Plants, &c.” 
Illustrated —Members’ Annual Subscription, £1. Payment at the 
Door~ One Penny, Sixpence, and (Reserved Seats) ( ne Shilling. 


LANCASTER SCHOOL. 


Head Master- Rev. W. E Prvxe, M A, St. John’s College, Cambridge, 
14th Wrangler, 1866, 
Second Master—Rev. W_T. Newson, M A, Fellow of St. John’s 
ollege, Cambridge, 5th Classic, 1873. 

Assistant Masters—J. H. FLatTHer, Esq, BA, Emmanuel College, Cam- 
bridg», rg4th Classic, 1°76. and Light'oot Modern History Scholar in the 
Universi.y ; J. C. Wrrron, Exq., B.Sc. Lond., &e , &c. 

New Buildings, inclucing a LABORATORY, were opened on September 
24, by the Bishop of Manches.er 

‘There are University Schularships, which may be given for proficiency in 
Science. 
‘ For Pruspectus, &c., address Rev, the Heap Master, School House, 
vancaster 


ROYAL POLYTECHNIC ard BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Duy and Evening. Gentle. 
men pi for Matriculation, Woolwich, and the various Examinin 
Boards. Fees moderate—Apply to Prof. GARDNER. at the Royal 
Polytechnic, er 44, Berners Street, W. 


WANTED a TEACHER of PHYSIO- 


LOGY for Evening Classes at a Literary Institution. Only those 
who have South Kensington Certificates need apply. Address ‘‘ X_.” 
29, Southampton Buildings, W.C. 


ECHINODERMS FROM MADAGASCAR. 


THOMAS D. RUSSELL has lately received a magnificent Colleciion 
of ECHINI and STAR-FISHES from Madagascar. ‘The series includes 
splendid examples of Heterecentrotus trigonaria and H. mammillaris, 
besides other rare and fine species. — 

A Prize Medal was awarded for this Collection at the Maritime Exhibition, 
Royal Aquarium, Westminster. 

he Collection is now for sale, either as Single Specimens or in Sets. 

Collections of British and Foreign Shells, Fossils, Minerals, Rocks 
Microscopic Objects, &c. 

Catalogues post free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C. 


To Geologists and Naturalsts. 
ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Naturs last year, is open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charies- 
worth, have been distributed among the Subscribers. Papers containing the 
of Subscription may be obtained writing to THoma$ FLoyp, 

sq-, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arrang lection of sp » such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the followmg 
terms, in plain Mahogany Cabinets:— 

too Specimens, in Cabinet, with 3 TrayS 
200 Specimens, in Cabinet, with 5 Trays .. so 
goo Specimens, in Cabinet, withg Drawers. 
4co Specimens, in Cabinet, with 13 Drawers... 
More extensive Collections at 50 to 5,000 Guineas each. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 

Illustrative of Mineralogy, Palzontology, Petralogy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d, ; 25 do. Earthy Minerals, do., 2s. 6¢. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25do. Metals, do , 2s. 6d.; 25 
do. Rough Gems and Stones, do., 2s. 6d. Catalogues free. N B. -P.O.0, 
or Cheque must iably pany all orders. ‘Trade supplied. 


LONDON CLAY FOSSILS from SHEPPEY. 
Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 100 go-d 
Specimens with neat labels (50 or more Species), ros. ; half the quan- 
tity, 5s. Carriage paid to London. 

The fossils of vegetable origin, being liable to decay, are subjected to an 

ffi preservative process. 


QUEENWOOD COLLEGE, near STOCK- 


BRIDGE, HANTS. 
Sound General Education for Boys. ' 


Special attention to S part y, both theoretical 
and practical. 


References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
f.R.S.. Dr Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr, Voeicker, 


*.R.S.; Dr Wilnamson, F R.S. 
The A Term Tuesday, September 2sth. 
C. WILLMORE, Principal. 


SITUATION AS LABORATORY AS- 
SISTANT, SCIENCE MASTER, or CURATOR in* Museum, by a 
GENTLEMAN who has held similar posts. First-class Testimonials. 
C., 4, Spencer’s Belle Vue, Bath. 


UNIVERSITY of LONDON rst M.B. and 
PRELIMINARY SCIENTIFIC EXAMINATIONS, —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 
Medical school, whieh are not co: fined to tudents of the Hospital 

srnculars app De, Gruespig, Secretary, at the Hospital. 


ly to Ch 


Specimen Fruit, and Copy of Paper on ‘‘Geology of Sheppey,” post 
free for three penny stamps —W. H. Surussove, :sheerness-on-Sea. 


GEOLOGY. 

JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
with a view to following the method taken by each author. 

To illustrate Bonney’s ‘‘ Geology,” advanced Collection of 150 Specimens, 
43: Elementary of 54, 145. ‘o illustrate Skercchley’s ** Elements of 
remit advanced Collection of 140 Specimens, £2 15s ; Elementary of 

175. 6d. 


Catalogues post free. 
Address—CASTLETON SHEFFIELD. 


Geology of Oxford, and the Valley of 
THE THAMES, By Joun Puituips, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth, 1/, Is. 

“Tt may be cordially and confidently ded to all geologists to 
whom the Secondary rocks of England are a subject of interest.” —Academy. 
“* A most important contribution to the know ledge of the ancient history 
of the earth, and supplies a need which happens just at this time to be 
keenly felt.”—Nature. 
MACMILLAN & CO., LONDON. 
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Price 1s. MonTHLY. 


MACMILLAN’S MAGAZINE 
FOR JANUARY, 1878. 
CONTENTS. 


Natural Religion.” Fart. X, 
Dr. Lavardin. A Sketch: 
3.—“ Ears and Eyes. ” By J.1 
—* A Greek Mother's Song. 
—* Schliemann’s Mycenz.” 
6 —“ Dulcissima ! Dilectissima ! 
By R. Ferguson, M.P. 
7.—“ Famines aud Floods in India. 


Volumes I. to XXXVI. handsomely bound in cloth, Price 7s. ‘64. each, 
now ready. 


MACMILLAN axp CO., LONDON. 
THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by —— Trimen, M.B., F.L.S., British aa assisted by 
e M. Mocrg, F.L. Royal Herbarium, K: 

On and dae gees 1, 1878, the JOURNAL OF BOTANY will be 
printed and published by T. P. NEWMAN, 32, Botolph Lane, E.C , to whom 
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6d., 
bound in cloth), covers for the volume (price 1s.), and back Numbers, can 
also be obtained of Mr, Newman. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom, Post-Office Orders 
payable at EASTCHEAP. 


By Miss Cross. 
Lockyer, F.R.S , F.R.A.S., &c., &c. 


By the Rev. J. P. Mahaffy. 
‘A Passage in the Life of an Antiquary.” 


THE “HANSA,” 
Published since 1864, in Hamburg, is the only independent professional 
paper jn Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 


tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; ee Tey = and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Price 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
paper; considerable abatement for 3, 6, 12 months’ insertion, Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28, Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander Street, 8. 


On the 1s of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 


JOHN VAN VOORST, x, Paternoster Row. 
THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4d.; Subscription per 
Annum, post free in Great Britain, 9s. 
CoNTENTS FOR NovEMBER 1. 

1.—Electro-Magnetic Quackery. 
2.~Report of the Trinity House on the Comparative Trials of Electric 

Lights at the South Foreland. (lllustrated.) 
3.—Duplex Partial Earth Test. (Illustrated.) 
4-—Influence of Light on the Electric State of Metals, 
5.—Notes. 
6.—City Notes. 
7.—General Science Columns. 
8,—Correspondence. 

London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNON oe. Seeretary to the Central Chamber 
ture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number u: of 18,000 
members), besides giving original papers on practical farming, and a mass of 
inteligence of particular value to the agriculturist. 

‘he London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specaily reported in this Journal, which is despatched the same evening so 


as to ensure delivery to a sae , the first post on Tuesday 
morning. Price 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, _ circulates cunaiedy 
amongst | — proprietors, factors, farmers, farm-bailiffs, and others 

din th t of landed property throughout Scotland and 
the Northern Counties ‘of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies, 

The AGRICULTURIST kk is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the a eg British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the cuaatey, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are ag of the Meetings of the Sanat icultural Society 
of Trogien, the Royal Agricultural — of Ireland, the Highland and 


Agricultural Society ton — Scottish Chamber of Agriculture, 
and all the principal Agri throughout Great Britain 
and 


For Advertisers addressing themselves to Farmers a better medium does 
not exist. 


Price 34. By ote t, ahd. Annual Subscription, payable in advance, 14s. 
Office. —377, treet, Edinburgh. 
Post-office Ord to Charles Anderson, Jun., Edinburgh. 


EsTABLISHED 1843. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Lienion, Legal, and Parliamentary Matters. 


Revizw oF THE MALT AND Hop Traps; AND WINE AND Spirit TRADE 


CORD. 
oye < the Country Brewers. 
“ The Brewers’ Guandise te ublished on the Evenin, anchors of every alternate 
Tuesday, and is the only jo officially connected with brewing interests. 


Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, rs. each. Registered for transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E.C. 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. 
the assistance of 
Frepericx Bonn, F.Z.S, FREDERICK SMITH. 
Epwarp A. Fitcn. . Jenner Weir, F.L.S. 

oun A. Powrr, M.D. BucHANAN Wuits, M.D. 

uring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. J R. McLacutan, F.R.S., E. C, Rvs, F. Ss. 
and H. T. Stainton, F. RS. 

This Magazine, commenced in 1864, contains at —_—— and notes 
on all subj with E gy, and especial the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I.to V. (strongly bound in cloth) may - obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 


London: JOHN VAN VOORST, 1, Paternoster Row. 


Pn caer atta &c., should be sent to the Editors at the above 
address, 


‘That excellent periodical Tut Garpen.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted by 
2B ROBINSON, -L.S., Author of ‘‘ Alpine Flowers for English 

Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“*Mr. Robinson’s valuable and elegant weekly."—Saturday Review, 

Aug. roth, 1872, 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. | The Household. 

Market Gardening. | The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘It seems admirably adapted to the wants and 

tastes of gentlemen who are interested in rural affairs. By such we hear it 

highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.’ 
Price 6¢. Weekly. Specimen Copy, Post-free, 6}d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 

amg in advance—For One Year, 26s,; Half.a Year, 14s. ; ore of a 

ear, 7s. Address all letters concerning Subscriptions to—The ublisher of 


t free, 
Published by PICKERING Street, Scand, W,C, 


The Garden, 37, Southampton Street, Covent Garden, London, W.C. 
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CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND INSTITUTE OF 
PISCICULTURE SOCIETY, LIMITED, 


CAPITAL—£5,000 IN SHARES OF £1 EACH. 


This Society is established on a purely scientific basis for the purpose of providing at St. Helier’s, Jersey—in connection with a Natural Hi story 
Museum and Exhibition of the living inhabitants of the surrounding seas—Laboratories with all suitable Apparatus and Instruments essential for the 
successful prosecution of Marine Biological investigation. There will likewise be a Dép6t for the supply of living or carefully preserved Marine Specimens 
to other Museums, Science Schools, and Aquaria, or to Naturalists who may require the same for the purpose of class demonstration or for Private 
investigation. 

The Institution, which will be conducted on a em embodying the advantages of the well-known Nap'es Aquarium and Zoological Station and the 
Anderson School of Natural History at Penikese Island, U.S., will be under the immediate personal control of Mr. W. SAVILLE KENT, F.LS., 
F.Z S., &c., formerly Assistant in the Natural History Departments of the British Museum, and for some years Naturalist and Curator to several of the 
leading English Aquaria. 

The Funds for the establishment of the Channel Islands Zoological Station are being raised partly by Donations and partly by Share Subscriptions; a 
— amount has already been subscribed. For Prospectuses and further particulars, apply ‘to the Secretary, 16, Royal Square, St. Helier’s, 
ersey. 

DONATIONS RECEIVED :—Mr. Charles Darwin,’ LL.D., 'F.R.S., £20; Dr. J. Millar, F.L.S., £2; Prof. R. O. Cunningham, F.L.S., £5; 
Mr. C, Le Feuvre, £2; Mr. A. de Gruchy, £10; Mr. F. Voisin, £10; Mr. J. Macready, £1; Mr. Frank Crisp, F.L.S., £2. 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben vor. Dr. W. SKLAREK. Erscheint seit 1 Januar, 1868. 
In Wochennummern. Preis.vierteljahrlich 4 Mark. 

Der ‘‘ Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lésung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Linder—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademieen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben, 
Ein solche Darstellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschatrliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
iibrigen Gebieten regelmassig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 

Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 


FERD. DUMMLER’S VERLAGSBUCHHANDLUNG. 
Berlin. Harrwitz & Gossman. 


JUST PUBLISHED, IN CROWN 8vo, PRICE 7s. 6d. 


PHYSIOGRAPHY : 


AN INTRODUCTION TO THE STUDY OF NATURE. 
BY 
T. H. HUXLEY, F.R.S. 
WITH ILLUSTRATIONS AND COLOURED PLATES. 
LONDON: MACMILLAN AND CO. 
Just published, demy 8vo, cloth, 1,090 pages, with Illustrations and 


Diagrams, £1 BRYCE M. WRIGHT’S LATEST ARRIVALS. 


EXPERIMENTAL RESEARCHES IN | MINERALS.—Lettsomites, Chessylites from Toulon, France; 
PURE, APPLIED, AND PHYSICAL CHEMISTRY. by E, very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
FRANKLAND, PhD., D.C.L., F.R.S., Professor of Chemistry in and Galenas. 
the Royal School of Mines, &c. 


The work includes investigations on the synthesis of organic compounds, 


GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 


the manufacture and illuminating power of gas, domestic water-supply, the Rubies, &c. 
purification of sewage, the force value of food, and on climate. STONE AND BRONZE IMPLEMENTS.—Very fine 
JOHN VAN VOORST, 1, Paternoster Row. Scandinavian Collection. Implements in great variety 
from France, America, Ireland, Swiss Lakes, and other 
NOW READY, localities. 
SECOND EDITION, BRYCE M. WRIGHT, F.R.GS., 
GRIFFIN’S 90, GREAT RUSSELL STREET, LONDON, W.C. 
CHEMICAL HANDICRAFT. TELEPHONIC ELECTRICITY. 


A CATALOGUE OF CHEMICAL APPARATUS : ASD ALL KINDS OF 
{ULUSTRATED, CLASSIFIED, DESCRIPTIVE. | ELEGTRIGAL PHILOSOPHICAL APPARATUS, 


Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. CAN BE HAD OF 


Most Complete and Cheapest List of Apparatus. W. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, - LADD & Co., 
LONDON, W.C. 11 and 12, BEAK ST., REGENT ST., LONDON, W. 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, 20. 

Roya Society, at 8.30.—Notes on Supersaturated Saline Solutions: C. 
Tomlinson, F.R.S. —Notes on Physical Geology. III. On a New Method 
of Finding Limits to the Duration of Certain Geological Periods: Rev- 
Dr. Haughton, F.R.S.—On Certain M ts of Radi s: Prof. 
Stokes, Sec. R.S. 

Linnean Society, at 8.—On the Laws Governing the Production of Seed 
in Wistaria sinensis: Thos. Meehan.—On the Minute Structure of Stro- 
matopora and its Allies: Prof. A. Nicholson and Dr. J. Murie.—Remarks 
on a Fossil Peronosfora with Zoospores 7x situ : Worthington G. Smith. — 
On the Anatomy of the Elk (Adces machiis): Prof. M. Watson and Dr. 
A. H. Young.—Algz of the Arctic Expedition : Prof. Dickie.—On Phyto- 
phagous Coleoptera: Dr. J. S. Baly. 

Cuemicat Society, at 8.—On the Constitution of the Terpenes and of 
Camphor: Dr. Armstrong —Communications from the Laboratury of the 
London Institution: Dr. Armstrong.—Hydrocarbons obtained from Pinus 
sylvestris, with some Remarks on the Constitution of the Terpenes: Dr. 
Tilden —On Cuprous Chloride and the Absorption of Carbonic Oxide and 
Hydrochloric Acid: J. W. Thomas.—On the Action of Reducing Agents 
on Potassium Permanganate: F. Jones. —On Citric Acid as a Constituent 
of Unripe Mulberry Juice: Dr. Wright and Mr. Patterson. 

Lonpon ] NsTITUTION, at 7.—Sir Henry Bishop: W. A. Barrett. 

‘RIDAY, DeceMBER ar. 

MepicaL MicroscoricaL Society, at 8.—The Cochlea of the Ornitho- 
rhynchus: Urban Pritchard, M.D.—Special Meeting to consider Mr. 
Golding Bird’s Resolution. 

SUNDAY, DecemBer 23 

Sunpay Lecture Society, at 4.—A Study of Lower Life, and its Lessons: 
Dr. Andrew Wilson. 

THURSDAY, Decemeber 27. 

Rovat INsTITUTION, at 3.—Juvenile Lecture ; Heat, Visible and Invisible : 
Prof. Tyndall. 

Lonpon InsTITUTION, at 7.—The Telephone: Prof. Barrett. 

FRIDAY, DeceMBER 28. 

QuekeTtT MicroscopicaL at 8.—The Investigation of Floral Deve- 

lopment: M. M. Hartog. 
SATURDAY, DECEMBER 29. 
Rovat INSTITUTION, at 3.—Juvenile Lecture ; Heat, Visible and Invisible : 


Prof. Tyndall. 
“NATURE.” 

Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 6¢, Half-yearly, 
gs. 6d. Quarterly, 5s. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 

relating to ADVERTISEMENTS should likewise be 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIIL, and XIV.,cloth, price 10s, 6d. each. 

Cloth Cases for binding all the volumes, price 15. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 

Pn be through any bookseller or newsagent, or at the 


CHARGES FOR ADVERTISEMENTS, 
Three lines in column, 2s. 6d.; 9d. per line after. 


One-eighth page, or column . « « 018 
Quarter page, or halfacolumn. 115 
Half a page, oracolumm © © «© 3 5 
Advertisements must be sent to the Office before 12 o’cloc. 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co, 
OFFICE: BEDFORD STREET, STRAND, W.C. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. X 

It is simple in its application, no insulators bobs required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm, 
R. 8. NEWALL & CO., 130, STRAND, W.C. 

36, WA'tERLOO ROAD, LIVERPOOL 
68, ANDERSTON QUAY, GLASGOW 


ooo an 


> 


MANUPACTORY—GATESHEAD-ON-TYNE. 


& POLg 
gor 


PATENT 
CORN FLOUR 


Has all the Properties 
OF THE FINEST ARROWROOT 
And is recommended for 
CUSTARDS, PUDDINGS, BLANC-MANGE, AND 
OTHER TABLE DELICACIES, 
Also for 


THICKENING SOUPS, SAUCES, AND 
BEEF TEA, 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 

Sole Agents for C. A. KAHLBAUM, Berlin. 

Price Lists and Special Quotations upon application, 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 
Pp. 550, nearly 600 Figures By LIONEL S. BE/LE, M.B., F RS, 
Two Hundred Pages ana Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 
London: J. & CHURCHILL, New Burlington Street. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS. AND REAGENTS 


For Lecture and Class D ation, y Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application, 


HOW & CO’S COMPLETE MICRO. 
HOW & POPULAR BINOCULAR 


HOW & STUDENi’S MICRO- 


HOW '& MICROSCOPE LAMP. 


ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTEKNS and DISSOLVING 


HOW & CO’S NEW LANTERN—The 


N.” 
HOW & GEOLOGICAL SLIDES 


for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 


JAMES HOW AND CO.. 
5 ST. BRIDE STREET, LONDON 
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ON JANUARY 1, 1878, 
PART L., 128 Pages, medium;8vo, price Three Shillings and Sixpence, 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM &8vo. 


EDITED BY 


GEORGE GROVE, D.C.L. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 

Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician. Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be named :— 


J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A. ; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E, Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple ; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford ; C. Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C, F. Pohl, Vienna ; 
-V. de Pontigny, Esq. ; Dr. Rimbault; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A, W. Thayer, Esq., &c., &c., and the Editor. 


PART LL. will be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON. 
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OPTICIANS, ” 


172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 


For developing and measuring minute quantities of ive Fi ° 


GALTON’S WHISTLES (with Micrometer Screw) for testing 


TISLEY’'S HARMONOGRAPH, for drawing Lissajous’ and 
Melde’s figures (graphic drawings of Harmonic Vibrations) on card or 
on blackened glass—most attractive for Class Demonstration—from 
43 10s to £21. 

Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Do., giving visibly solid figures of wave motions, 
each 18. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 


mental purposes. 


Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


MICROSCOPES, OBJECTIVES, &c, 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated id full Instructions 6 


most and delicious valuable article.”— 
Standard. 

“ The Caracas Cocoa of such choice quality.” 

—Food, Water, and Air, edited by Dr. . 


CARACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED. 

DRAPER’S INK (DICHROIC). 
THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomes a pleasure when this Ink is used. It monte teens ar 
by the principal Public Railway Companies 


It writes almost instantly Full Black. | Flows easily from the Pen. — 
Does not corrode Steel Pens. Blotting-paper may be applied at the 
Is uly to use, and not liable to moment of writing. 

ot. 


Can be obtained in London, through Messrs. BarcLay & Sons, Farring- 
don Street ; W. Change; F. Newsery & Sons, Newgate 
Street; Wm. MaTuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be had of 


all Stationers. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tenic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and — tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 

In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each, 


PREPARED ONLY BY THE PROPRIETOR, 
G J. ANDREWS, 
No. 1, LITTLE ST. ANDREW’S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


See Treatise on the efficacy, medicinal action, and compcsition of the 
“Pick Me-Up,” by the Proprietor, 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MUC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 265. 6d., and 315. " Post 
free. 


Double ,, 315. 6d., 425., and 525. 6d. 
9 Umbilical » 425. and 52s. 6d. 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 10s., and 16s. each. 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


UAIL THIS 
HOLLOWAY S PILLS 

Is a Certain Cure for all Disorders of the LIVER, STOMACH 

AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 


JOHN FRANCIS CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c.) by Stoechiological Inhalants. And Reports ot 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 
Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London: LONGMANS & CO, ° 


Lately published, in 8vo, price 6s. 6d. 


PROFESSOR HUXLEY’S 


AMERICAN ADDRESSES: 


WITH A LECTURE ON THE 


STUDY OF BIOLOGY, 


MACMILLAN AND CO., LONDON, 


C. TISLEY C 
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TRUE TIME BY OBSERVATIONS OF THE SUN. 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds, Short illustrated Pamphlet post free upon 


E. DENT & CO. 


application. 
MANUFACTURERS OF CHRONOMETERS, &c, TO HER MAJESTY, 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


» 


THIS DAY, IN 2 VOLS., MEDIUM 8vo, PRICE 45s., THE : 


VOYAGE OF THE “ CHALLENGER.” THE ATLANTIC: 


A PRELIMINARY ACCOUNT OF THE GENERAL RESULTS OF THE- VOYAGE OF H.M.S, 
“CHALLENGER” DURING THE YEAR 1873 AND EARLY PART. OF THE YEAR 1876, 


By Sir C. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Expedition. 
With a Portrait of the Author engraved by C, H. — numerous Coloured Maps, Temperature Charts, and other 
ustrations, 
Published by Authority of the Lords Commissioners of the Admiralty. 

It is right that the public should have some authoritative account of the general results of the expedition, and that as many 
of the ascertained daa as may be accepted with confidence should speedily find their place in the general body of scientific 
knowledge. No one can be more competent than the accomplished scientific chief of the expedition to satisfy the public in this 
respect. . . . The paper, the printing, and especially the numerous illustrations, are of the highest quality. . . . We have rarely, 
if ever, seen more beautiful specimens of wood engraving than abound in this work. . . . One cannot but have the highest 
admiration for the skill of the artist of the expedition, Mr. Wild, in his delineation of these forms ; and Mr. Cooper well deserves 
the word of praise given him by Sir Wyville Thomson for the faithful and masterly manner in which he has reproduced Mr. Wild’s 
drawings. . . . The work contains a mass of information of high value, and is a contribution of the first rank to our knowledge of 
the conditions of the globe on which we live. . . . The readers may skip the technicalities, yet will be both delighted and instructed 
by carefully studying the beautiful illustrations of the creatures taken to pieces in the text. But even the unscientific reader, if he be of 
average intelligence, and takes any interest in the universe of which he forms a part, will find much in these volumes which, with-a 
little attention, he will understand and be interested in, . . . Sir Wyville Thomson’s style is particularly attractive ; he is easy and 
graceful, but vigorous and exceedingly happy in his choice of language ; and throughout the work there are touches which show that 
science has not banished sentiment from his bosom.” — Zimes. 


UNIFORM WITH THE ABOVE, BY THE SAME AUTHOR. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.SS. Lightning and Porcupine, during the Summers of 1868-69-70) 
Under the Scientific Direction of Dr. CARPENTER, F.R.S., J. GWYNN JEFFREYS, F.R.S., and Sir WYVILLE 
THOMSON, F.R.S., With Numerous Illustrations, Coloured Maps, &c. Second Edition, Medium 8vo, 315s. 67. 


_ FIFTH AND CHEAPER EDITION, CROWN 8yo, 6s. 


LOG LETTERS FROM THE “CHALLENGER.” 


By LORD GEORGE CAMPBELL. With Coloured Map. 
MACMILLAN AND CO., LONDON. 


In Two Vols., royal 8vo, with numerous Illustrations by Zwecker, and Maps, price 425, 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
_, of the EARTH’S SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘‘ Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 
founded upon it. Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simple and 
clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them, Naturalists ought to 
be grateful to him for having undertaken“so toilsome a task. The work, indeed, is a credit to all concerned—the author, the 
publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr. Stanford's 
map-designer.”’ 


By the same Author. 
THE MALAY ARCHIPELAGO: the LAND of the ORANG-UTAN and the BIRD of 
—_ 1° ioe of Travel, with Studies of Man and Nature, With Maps and Illustrations, Fifth Edition. 
rown 8vo. 75. 6d. 
CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 
ESSAYS. Third Edition, Crown 8vo. 8s. 6¢. 


Printed by R. CLay. Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MAcmILLAN AND Co., at the Offce, 22, Fond Strect, New Yo:k.—Tnusspay, December 20, 1877. 


Rose 


4 
| 
i xlv 
a 
Nc 
i} 
Reg 
N 
| 
| 
{ ji 
Pock 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


No. 426, VOL. 17] THURSDAY, DECEMBE [PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. [All Rights are Reserved, 


SCIENTIFIC PRE SENTS. 


Rosewood or Walnut Stereoscope, from Rosewood Stereoscope, with turned Eye- 
pieces, Gilt Tubes, Rack adjustment, 

10s. 6d, and hinged Reflector 
lds. 6d. 


Just published, Browning’s Illustrated List of Scientific Instruments adapted for Presents or 
School Prizes, containing Stereoscopes, Graphoscopes, Microscopes, Opera-glasses, Barometers, 
Pocket Lenses, Spectroscopes, Telescopes, &c., &c., at prices varying from 5s. to £10 Os. O., with 
many Illustrations, sent post free. ; 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, 
THE ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, 
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD UNIVERSITIES, 
HOBOKEN COLLEGE, &c., &c. 


63, STRAND, W.C., LONDON. 


FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS. 


Microscofes, Spectroscopes, Opera Glasses, Ec, &e. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatom 2, Physiology, 
Botany, Entomology, and every branch of M ical Ruan. j..D. 
Miller’s New Typen Plates and Objects _Nobert’s Lines. All materials 
and requi: for ing. Unequalled Stud-nt’s Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, New Edition, 18 
tis and post free, and Objects delivered in U.S A and British Colonies. 
EpMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


UNIVERSITY COLLEGE, LONDON. 
FACULTY OF MEDICINE. 
The Classes will recommence on WEDNESDAY, January 2. __ 
Faculties of Arts and Laws (including the Derartment of the Fine Arts) 
and of Science The second Term will commence on THURSDAY, 


January 
The Shoot for Boys between the ages of 7 and 16. The Lent Term will 
begin on TUESDAY, January 5 
k may be obtained from the office of the College, 


TALFOURD ELY, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


Prof CLIFFORD will deliver a Course of Ten Lectures on ELLIPTIC 
FUNCTIONS, treated on a basis of Elementary Algebra after the method 
of Jacobi’s last lectures,on MONDAYS, at 4 P.M., beginning January 7. 


Fee ior the Course, 15. 
TALFOURD ELY, MA., Secretary. 


ROYAL HORTICULTURAL SOCIETY, 
SOUTH KENSINGI'ON —WANTED, a Genvleman having a scien- 
tific knowledge of Horticulture, to act as ASSISTANT SEURETARY. 
Salary at the rate of £400 per annum. Applications with copies of 
Testimonials, stating age and qualifications, to be sent to the SECRE- 
yest, by the 31st inst. Conditions to be obtained at the Society’s 

ffice. 


LANCASTER SCHOOL. 


Head Master—Rev. W. E Prvxs, M A., St. John’s College, Cambridge, 
14th Wrangler, 1866, 
Second Master—Rev. W_ T. Newsotp, M.A, Fellow of St. John’s 
College, Cambridge, sth Classic, 1873. 

Assistant Masters—J. H. FLatuer, Esq , BA, Emmanuel College, Cam- 
bridg-, r4th Classic, 1876. and Lighttoot Modern History Scholar in the 
Universivy ; J. C. Wirton, Esq., B.Sc. Lond., &c , &c. 

New Buldings, including a LABORATORY, were opened on September 
24, by the Bishop of Manchesrer 

There are University Schularships, which may be given for proficiency in 
Science. 

For Prospectus, &c., address Rev, the Heap Master, School House, 
Lancaster. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
Science, 


Special attention to to Chemistry, both theoretical 


References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S. ; Dr. Voelcker, 
F.R.S.; Dr. Williamson, F_R.S. 

The Autumn Term commences Tuesday, ember 25th. 

WILLMUORE, Principal. 


UNIVERSITY of LONDON rst M.B. and 
PRELIMINARY SCIENTIFIC EXAMINATIONS, —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 
Medical School, which are not confined to Students of the Hospital. 
For particulars apply to Dr. Gittespig, Secretary, at the Hospital. 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 


Prof. FRANKLAND, D C.L., F.R.S., President. 
Notice is hereby given that the TIME for the ADMIS ION of original 
Feilows and Associates w ll EXPIRE on the 2.d day of February next. 
For Kegulations and further particulars apply by letter to the Secretary. 
CHARLES E. GROVES, Secretary. 
Somerset House Terrace, London, W.C. 


SOCIETY OF ARTS. 
JUVENILE LECTURES. 


The Juvenile Lectures this year will be by Prof BARFF, on *‘ Coal and 
its Compone: ts” ‘Lhe Lectures will be given at 7 ».M on Weduesdays, 
January 2 and 9 . _ 

Members «an chtain Tickets on application to the Secretary. Each 
ticke admits Two Childre. and One Acu t. _ 


By order, 


P LE NEVE FOSTER, Secretary. 
Society of Arts House, Adelphi, London, W.C. 


ROYAL POLYTECHNIC ard BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Duy and moet my 8 Gentle. 
men prepared for Matriculation, Woolwich, and the various init 
Boards. Fees moderate.—Apply to Prof. GARDNER. at the 
Polytechnic, or 44, Berners Street, W. 


WANTED a TEACHER of PHYSIO. 
LOGY for Evening Classes at a Literary Institution. Only those 
who have South Kensington Certificates need apply. Address “ X,,” 
29, Southampton Buildings, W.C. 


UNIVERSITY COLLEGE, LONDON. 


GEOLOGY, PHYSICAL GEOGRAPHY, MINERALOGY. 


Prof, T. G. BONNEY, M.A., FG.S., Fellow of St. John’s College, 
Cambridge, will commence, on January 3, 1878, a Course of about Forty 
Lectures. Demonstrations in the Field will’ be given. Fee, £3 3s. Students 
have access to the Geological Museum 
a advanced Course on Mineralogy and Lithclogy will commence on 

25. 
dies are admitted to these Classes. 

The Classes of the Faculties of ARTS and LAWS, and of SCIENCE 
generally, will re-commence on January 3. 

For further particulars apply to 

TALFOURD ELY, M.A, Secretary. 


MUSEUM CURATORSHIP WANTED in 


eye by an Oxford Man (late Scholar of his College), who has taken 

irst-class Honours in Natural Science, and has considerable knowledge 
ef Fine Art and Technology. Demonstrations to Lectures could be 

_ given. High-class Testi Is from Profe , &c.—Address, Cura- 
TOR, care of Messrs. Boddington and Ball, Solicitors, Lloyd Street, 
Manchester. 


RARE FOSSILS.—A Collection of 200 


Pieces of Fossils for Sale, cheap, at 23, Tait Street, Anthony Street, 
Commercial Road, E. 


SITUATION AS LABORATORY AS. 
SISTANT, SCIENCE MASTER, or CURATOR in Museum, by a 
GENTLEMAN who has held simlar posts. First-class Testimonials. 
C.,4, Spencer’s Belle Vue, Bath. 


UNIVERSITY of LONDON.—Prelimi- 
NARY SCIENTIFIC EXAMINATION.—Special Classes (open to 
Students not otherwise attached tothe Hospital) in the subjects of this 
Examination, are held at ST. BARTHULOMEW’S HUSPITAL, 
ard will begin on Monday, January 14. Fee, including Chemicals 
(to Students of the Hospital), 8/. 8s. To others, 1o/. ros. For par- 
ticulars, apply personally, or by letter, to the Warden of the College, 
St. Bartholomew’s Hospital, E.C. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 
The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NATUuRg last year, is still;open, and more 
than twelve thousand Specim 


: ens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
of may be obtained writing to Tuomas FLoyp, 

-» Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TEN NANT (149, Strand), Teacher of Miner. at King’s 
College, London.” These Collections are supplied on 
terms, in plain Mahogany Cabinets:— 

too Specimens, in Cabinet, with 3 Trays... 
200 Specimens, in Cabinet, with 5 Trays ... 
300 Specimens, in Cabinet, with 9 Drawers 
400 Specimens, in Cabinet, with 13 Drawers 
ore extensive Collections at 50 to 5,000 Guineas each. 


LONDON CLAY FOSSILS from SHEPPEY. 


Fruits, Bones, Shells, Crustaceans, Corals, Starfish, &c. 100 good 
Specimens with neat labels (50 or more Species), ros. ; half the quan- 
tity, 5s. Carriage paid to Lo 
The fossils of vegetable origin, being liable to decay, are subjected to an 
efficient preservative process. 
Specimen Fruit, and Copy of Paper on ‘‘Geology of Sheppey,” post 
Dea. 


following 


free for three penny stamps.—W. H. Surusso eg, ‘sheerness-on- 


In Crown 8vo, price 9s. d 

SOUND and MUSIC: a Non-Mathemati- 
cal Treatise on the Physical Constitutien of Musical Sounds and Har- 
mony, including the Chief A ical Di of Prof. Helmholtz. 

By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Lam- 


MACMILLAN an» CO., LONDON. 
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GEOLOGY. 


JOHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the m1 d taken by each author. 

To illustrate Davis's *‘ Geo.ogy’”’ (Collins), advanced Collection of 150 
Spe cimens, 43; Elementary of go, £1. To illustrate Lyell’s ‘‘ Student's 
Elements,” advanced Collection of 200 Specimens, £4; Elemeatary of 150, 


£t 7s. 6d. 
Catalogues post free. 
Address—CASTLETON, DERBYSHIRE, vi4 SHEFFIELD. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIE 


Illustrative of Mineralogy, Palzontology, *Petralogy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
as. 6d. 3 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. "6d, ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25 do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B. -P.O.O. 

or Cheque must invariably accompany all orders. Trade supplied. 


MIN D, 


A QUARTERLY OF PSYCHOLOGY AND PHILOSOPHY. 
No. 9, JANUARY, 1878, Price 3s. 
ANNUAL SUBSCRIPTION, 12s. Post Free. 
I.—The Question of Visual Perception in Germany (I.), by James 
Sully 
II1.—The ‘Physical Basis of Mind, the Editor. 
IIl.—The Use of Hypotheses, by J. Venn 
IV.—On the aca of Things-in-Themselv es, by Prof. W. K. Clifford, 
F.R. 


V.—The Philosophy of Ethics, by A. J. Balfour, M. P. 
Vi. die od in the Dutch Universities, by Prof. J. P. N. Land, of 
eyden. 
Critical Notices, Notes and Discussions, &c., by J. Collier, J. A. Stewart, 
Carveth Read, Prof. R. Adamson, Grant Allen, Prof. A. Bain, &c. 
Vol. 11, 1877. cloth, 13s. 
A few copies of Vol. I., 1876, 13s., remain for sale 
WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 
London ; and 20, South Frederick Street, Edinburgh. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst | _— proprietors, Bers farmers, farm-bailiffs, and others 
f landed property throughout Scotland and 
the N Counties ‘of Eng 

The AGRICULTURIST 1 has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal pot Society of Ireland, the Highland and 
Agricultural Society, the Scottish Chamber Agriculture, 
and all the principal ural Associations throughout Great Britain 
and Ireland. 

For Advertisers ae themselves to Farmers a better medium does 
not exist. 

Price 34. By post, $d. payable in advance, 145. 

Office. —377, High Street rgh. 

Post-office Orders payable = Choe Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


“ That excelient periodical Tot Garpgen.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
of in all its Branches. Founded and Conducted by 
ROBINSON, F.L.S., Author of ‘‘ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
pential in advance—For One Year, 26s.; Half.a Year, r4s.; Quarter of a 

wy 7s. Address all letters concerning Subscriptions to—The wo of 
he Garden, 37, Southampton Street, Covent Garden, London, W. 
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THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d. ; Subscription per 
Annum, post free in Great Britain, o- 
ConTENTS FOR NovaMBER 

1.—Electro-Magnetic Quackery. 
2.—Report of the Trinity House oa the Comparative Trials of Electric 

ights at the South Foreland. (Lllustrated.) 
3.—Duplex Partial Earth Test (I[llustrated.) 
4—Influence of Light on the Electric State of Metals, 
5.—Notes. 
6.—City Notes. 
7.—General Science Columns. 
8.—Correspondence. 

London: HAUGHTON & CO., ro, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


On the 1s of every Month, price One Shilling. 


THE ZOVLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
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THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by J. W. Doucias, R. McLacuian, F.R.S., E. C, F.Z S. 
ano H. T. Stainton, F.R.S. 
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’ and Rareties which have occurred since 1873. Also frequent Biographical 


‘Notices accompanied by Photographic Portraits. Many interesting artic 
‘on all branches are promised by eading Entomologists. There will be 
vaumerous Woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


WANTED.—Clean Copies of NATURE, 


Folly Cotalogne and full Instructions by Post, 6 Stamps. 


No. s6.—Address NaTURE Office, 29, Bedford Street, Strand, w.c. 


a a 
A 
aF 
Con 
brar 
chat 
chie 
of 
: —— Con 
i take 
fA suck 
MU 
P q = of c 
| 
the ; 
Con 
Hel: 
Hud 
Org: 
Ma 
Esq 
: Fra 


This 
effecrs 
mach, 
nd re. 
eness, 


e 


each, 


De. 27, 1877] NATURE Ixxi 


ON JANUARY 1, 1878, 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM &8vo. 


EDITED BY 


GEORGE GROVE, D.GL. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “ Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 

Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The de nand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professionai musician. Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


' Among the Contributors to the Dictionary the following may be named :— 

J. R. Sterndale-Bennett, Esq. ; W. Chappeil, Esq., F.S.A.; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple ; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford; C. Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault ; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone ; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


PART I. witli be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO.,, LONDON, 
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SCHOOL-BOOKS, GEOGRAPHICAL AND SCIENTIFIC. 


GEOGRAPHY. 
THE PUBLIC SCHOOLS ATLAS. OF 


MODERN GEOGRAPHY, in thirty-one eutirely New Coloured 
Maps. Edited by the Rev. G. BUTLER, M.A. Imperial 8vo, or 
imperial gto, price 5s. cloth. 


1. ‘The World in Hemispheres. 18, Austrian Empire, : 

2, Europe. 19. Turkey in Eurcpe and Greece. 

3. Asia. | 20, Turkey in Asia. 

4. Africa, with additicnal enlarged | 21. India, 
Map of Abyssinia. 22. Egypt and part of Aral with 

5. North America with additional a Map cf the Isthmu Suez 
and enlarged Maps of British before the constructi f the 
Columbia, Vancouver Island, Canal, and an additig§jal en- 
San. Juan Island, Haro larged Map of the Périfmsular 
Strait. and cf Mexico. of Sinai. c 

6. South America, with additional | 23. Palestine, with Plan of\eruca- 


and enlarged Maps of La 
Plata, and cf Peru, Bolivia, 


em. 
24. Cape of Good Hope Colony and 
and Chili, Natal, with additional en- 
England and Wales, with en- larged Maps eTown gd ef 


larged Map cf Sirait of ~ hood of Cape Town, 4nd of 
Dover. | Graham’s Town. 

8. Scotland, with additional en- | 25. The Malay 
larged Map of the Firth of 26. The United States (a uble 
Forth, &c. 

9. Ireland. 

o, France, with additional Map of 


Map). 
27. Canada,with additional enlarged 
Map of the neighbourhood of 


oO 


France in Provinces. Ottawa, 
11, The German Empire. . West Indies and Central 
12, Holland and Belgium. America. 


13. Sweden, Norway and Denmark, | 29. Australia. 
with separate Map of Iceland. South-eastern Provinces of Aus- 
14. Russia, tralia. 
15. Switzerland. 3t. New Zealand, with additional 
16, Spain and Portugal. enlarged Maps of the Alps of 
17. Italy, with additional enlarged the Province of Canterbury 
Mapsof the neighbourhood of and of Cook Strait. 
Naples, and of the Battle- 
fields of Solferino, &c. 


THE PUBLIC SCHOOLS ATLAS OF 
ANCIENT GEOGRAPHY, in twenty-eight entirely New Coloured 
Maps. Edited by Rev. G. BUTLER, M.A. Imperial 8vo, or imperial 
4to, price 7s. 6d. cl-th. 

BISHOP BUTLER’S ATLAS OF 
MODERN GEOGRAPHY. New Edition, enlarged to thirty-three 
full coloured Maps, engraved on Steel, with a copicusIndex. Royal 
8vo, 10s. 6d. 

BUTLER’S JUNIOR MODERN ATLAS, price 4s. 6d. 


BISHOP BUTLER’S ATLAS OF 
ANCIENT GEOGRAPHY, enlarged totwenty-four full coloured Maps, 
with a complete Index. New Edition, corrected. Royal 8vo, 12s. 

BUTLER’'S JUNIOR ANCIENT ATLAS, price 4s. 6d. 


BISHOP BUTLER’S GENERAL ATLAS 
OF MODERN AND ANCIENT GEOGRAPHY, comprising*fifty- 
seven full-coloured Maps; and complete Indexes. Royal 4to, 225. 


OUTLINES of PHYSICAL GEOGRAPHY, 
Descriptive of the Inorganic Matter of the Globe and the Distribution 
of Organised Beings. By EDWARD HUGHES. Witheight Coloured 
Maps. 12mo, 3s. 6¢. Questions, 6d. 


A MANUAL OF GEOGRAPHY, PHY 
SICAL, INDUSTRIAL, AND POLITICAL. For the use of 
Schools and Colleges. New Edition, revised throughcut up to the 
present date. By W. HUGHES, F.R.G.S., late Professor of 
Geography in King’s College and in Queen’s College, London, With 
Six Coloured Maps. Fcap. 8vo, price 7s. 6d. 

Orin \ Part I.—£urofe, price 3s. 6d. cloth. 
2 Parts Part Il.—Asia, A/rica, America, and Australia, 4s. 


By the same Author. 
THE GEOGRAPHY OF BRITISH HISTORY, New Edition, 
revised and condensed, with 3 Maps, price 5s. 
TEXT-BOOK OF BRITISH GEOGRAPHY, price 1s. 6d. 
A MANUAL OF BRITISH GEOGRAPHY, price 2s. 
PHYSICAL GEOGRAPHY FOR BEGINNERS, price 1s. 
THE CHILD'S FIRST GEOGRAPHY, price od. 
THE GEOGRAPHY OF THE BRITISH EMPIRE, price gd. 
GENERAL GEOGRAPHY FOR BEGINNERS, price 9d. 
QUESTIONS ON GENERAL GEOGRAPHY, price 9d. 


SCIENCE. 
TEXT-BOOKS OF SCIENCE 


[MECHANICAL AND PHYSICAL, 


ADAPTED FOR THE USE OF ARTISANS AND STUDENTS Iy 
PUBLIC AND SCIENCE SCHOOLS. 


TWENTY-ONE TEXT-BOOKS now published, each 
complete in itself, with Woodcuts :— 


> 


ABNEY’S PHOTOGRAPHY, 3s, 
ANDERSON’S STRENGTH OF MATERIALS, 3s. 6¢, 
ARMSTRONG’S ORGANIC CHEMISTRY, 3s. 62. 

BARRY’S RAILWAY APPLIANCES, 3s. 6d. 

BLOXAM’S METALS, 3s. 6d. 

GUODEVE’S MECHANICS, 3s. 6d. 

GOODEVE’S MECHANISM, 3s. 6d. 

GORE’S ELECTRO-METALLURGY, 6s. 

GRIFFIN’S ALGEBRA AND TRIGONOMETRY, 3s. 6d. 
GRIFFIN’S NOTES AND SOLUTIONS, 3s. 6d. 

JENKIN’S ELECTRICITY AND MAGNETISM, 3s. 6d. 
MAXWELL’S THEORY OF HEAT, 3s. 6d. 

MERRIFIELD’S TECHNICAL ARITHMETIC, 3s. 6d. 
HUNTER’S KEY TO MERRIFIELD’S ARITHMETIC, 3s. 62. 
MILLER’S INORGANIC CHEMISTRY, 3s. 6d. 

PREECE AND SIVEWRIGHT’S TELEGRAPHY, 3s. 6d. 
SHELLEY’S WORKSHOP APPLIANCES, 3s. 6d . 

THOME’S STRUCTURAL AND PHYSIOLOGICAL BOTANY, és. 
THORPE’S QUANTITATIVE ANALYSIS, 4s. 62. 

THORPE AND MUIR’S QUALITATIVE ANALYSIS, 3s. 6. 
TILDEN’S SYSTEMATIC CHEMISTRY, 3s. 6a 

UNWIN’S MACHINE DESIGN, 3s. 6d. 

WATSON’S PLANE AND SOLID GEOMETRY, 3s. 6d. 


GANOT’S ELEMENTARY TREATISE 
ON PHYSICS, Experimental and Applied. Translated by L. 
ATKINSON, Ph.D., F.C.S. Eighth Edition, revised and enlarged, 
with four coloured Plates and 820 Woodcuts. Post 8vo, 15s. 


GANOTS NATURAL PHILOSOPHY 
FOR GENERAL READERS, AND YOUNG PERSONS; a 
Course of Physics divested of Mathematical Formulz, expressed in 
the language of daily life. Translated by E. ATKINSON, Ph.D.,F CS. 
Third Edition, with two Plates and 429 Woodcuts. Crown 8vo, 7s. 67. 


WEINHOLD’S INTRODUCTION TO 
EXPERIMENTAL PHYSICS, Theoretical and Practical ; including 
Directions for constructing Physical Apparatus and for making Experi- 
ments. ‘Translated by Bk. LUEWY, F.R.A.S. With a Preface by 
Prof. G. C. Foster, F.R.S. Three Coloured Plates and 404 Woodcuts 
8vo, 315. 6d. 


PRACTICAL MECHANICS, an Elemen- 
tary Introduction to their study, illustrated by numerous Examples. 
By the Rev. J. F. TWISDEN, M.A, Prof. of Math, in the Staff 

Coll. Fifth Edition. Crown 8vo, 10s, 6d. 


FIRST LESSONS IN THEORETICAL 
MECHANICS. By the Rev. J. F. TWISDEN, M.A., Professor of 
Mathemat.cs in the Staff College, Sandhurst. With 154 Diagrams. 
Crown 8vo, 8s. 6d. 


LESSONS IN ELEMENTARY 
MECHANICS. Introductory to the Study of Physical Science. By 
PHILIP MAGNUS, B.Sc., B.A., Life-Governor of University College, 
London. New Edition, with 124 Woodcuts. Small 8vo, 3s. 6d. 


Messrs. LONGMANS & CO?S CATALOGUE of SCHOOL BOOKS for 1878 may be had 
gratis or post-free on application to 39, Paternoster Row. Specimen copies of some of the more recently 
published School Books included in this Cots will be presented to Teachers, on the understandiny 
that works so presented will be adopted of found suitable. 


London: LONGMANS & CO., Paternoster Row. 


Printed by R. Cray. Sons, anp Taytor, at 7 and 8, Bread Street Hill, 
MAeMILLAN AND Co., the a2, Bond Street, New York.—T; 27, 18977. 


een Victoria Street, in the City of London, and published by 


(Dec. 27,1 877 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“To the solid ground 
Of Nature trusts the mind which builds for aye.”—WORDSWORTH 


THURSDAY, JANUARY 3, 1878 [PRICE $5 PER ANN. 


[All Rights are Reserved, 


BROWNING’S NEW MINIATURE SPECTROSCOPE 


WITH MICROMETER. 
>) 

il About half size. 
ed, Tus portable and ccmplete Instrument may be used for showing any of the leading experiments in Spectrum Analysis ; 

the Fraunhofer Lines ; the L‘nes in the Spectra ot the Metals, and the Alkaline Earths and Alkalies ; the Spectra of Gases; and 
Absorption-bands, 
a Applied to a Telescope, it may be used for viewing the lines of the Solar Prominences. It can also be used as a Micro- 
= Spectroscope. The position of the Bands in any Spectrum can be seen at a glance by comparison with the attached Micrometer. 
; Price, complete in Case, £3 ros. 
Just Reapy. 

ats A NEW ILLUSTRATED CATALOGUE OF SPECTROSCOPES. 
PRICE SIXPENCE. 
LIST OF SPECTROSCOPES SENT FREE. 
NEARLY READY. 
- HOW TO WORK WITH THE SPECTROSCOPE. A Manual of Practical Manipu- 
. lation with Spectroscopes of all kinds, including Direct-vision Spectroscopes, Chemical Spectroscopes, Solar Spectroscopes, 
Star Spectroscopes, Automatic Spectroscopes, Micro-Spectroscopes, Screen Spectroscopes, Bessemer Spectroscopes, and 
y accessory Apparatus. With above 30 Engravings and Diagrams. By JOHN BROWNING, F.R.A.S. 
4 Sent post free for Twelve Stamps. 
JOHN BROWNING, 


‘OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, «c., &C. 


63, STRAND, W.C., LONDON. 


ESTABLISHED 100 YEARS. 


PRIZE MEDAL, 1862, 


No. 427, VOL. 17] 
Registered ss a Newspaper at the General Post Office. fF : 
a 5 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, LONDON, during the Month of Fenruary, 1878. Entomologists and Natural-History 
Societies are requested cordially to co-operate so that the Exhibition may be not only interesting and instructive to the Public 
generally, but of interest to those who devote their attention to this branch of Science. ye 

The support already promised warrants the anticipation of a most successful Exhibition of compleie collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural-History Society (the members of which are Exhibitors) are invited, in conjunction with certain well-known Entomologists 
selected by the Royal Aquarium Society, to form a Committee of Management, into whose hands the whole arrangements will be 
intrusted, with any assistance requisite from the Royal Aquarium Society. 

The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors wil] 
be to deposit and remove the various collections. One department will be set aside for the Exhibition of Entomological para. 
phernalia, Cabinets, &c, All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements 


Ixxiv 


durirg the period of the Exhibition, which will probably extend over a week. 


Any information required may be obtained from Mr. 


Joun T. CARRINGTON, Royal Aquarium, Westminster ; or from 


Mr. A. B. Farn, The Da:tons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 


Space should be addressed 
Royal Aquarium, London, December 22, 1877. 


CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND INSTITUTE OF 
PISCICULTURE SOCIETY, LIMITED. 


CAPITAL—£5,000 IN SHARES OF £] EACH. 


This Society is established on a purely scientific basis for the purpose of providing at St. Helier’s, Jersey—in connection with a Natural History 
Museum and Exhibition of the living imhabitants of the surrounding seas— Laboratories with all suitable Apparatus and Instruments essential for the 
successful prosecution ot Marine Biological investigation. There will likewise be a Dépdt for the supply of living or carefully preservea Marine Specimens 
to other Museums, Science Schools, and Aquaria, or to Naturalists who may require the same for the purpose of class demonstration or for private 


investigation, 


The Institution, which will be conducted on a Long embodying the advantages of the well-known Naples Aquarium and Zoological Station and the 
S., 


Anderson School of Natural History at Penikese Island, 


-S., will be under the immediate personal control of Mr. 


W. SAVILLE KENT, F.L. 


F.ZS., &c., formerly Assistant in the Natural History Departments of the British Museum, and for some years Naturalist and Curator to several of the 


leading English Aquaria. 


The Funds for the establishment of the Channel Islands Zoological Station are being raised partly by Donations and partly by Share Subscriptions; a 


considerable amount has 
Jersey. 


already been subscribed. For Prospectuses and further particulars, apply ‘to the Secretary, 16, Royal Square, St. Helier’s, 


DONATIONS RECEIVED :—Mr. Charles Darwin,’ LL.D., [F.R.S., 420; Dr. J. Millar, F.L.S., £2; Prof. R. O. Cunningham, F.L.S. - 
Mr. C, Le Feuvre, £2; Mr. A. de Gruchy, £10; Mr. F. Voisin, £10; Mr. J. Macready, £1 ; Mr. Frank Crisp, F.L.S., £2. » 45; 


MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomology, and every branch of 1D. 
Miller’s New Typen Plates and Objects. Nobert's Lines. All materials 
and requisites for mounting. Unequalled Student's Mi » with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, Post free, wi 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N- 


UNIVERSITY COLLEGE, LONDON. 


Prof. CLIFFORD will deliver a Course of Ten Lectures on ELLIPTIC 
FUNCTIONS, treated on a basis of Elementary Algebra after the method 
of Jacobi’s last lectures,on MONDAYS, at 4 P.M., beginning January 7. 


Fee ior the Course, £t 15, 
TALFOURD ELY, MA,, Secretary. 


UNIVERSITY OF LONDON. 
‘PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION. 
Instruction by Lectures and special Classes is given at Guy’s Hospital 
in all the subjects of the above Examination during both Winter and Sum- 
mer Sessions. 
For further information apply to the Dean, Dr. F. Taytor, Guy’s 
Hospital, Southwark, S.E. 


WORKING MEN’S COLLEGE, 
45, GREAT ORMOND STREET, W.C. 

A SERIES of LECTURES (advanced) on HUMAN PHYSIOLOGY, 
will be deli vered by Mr. Toomas Dunman, on FRIDAY EVENINGS 
commencing January 18, 1878. P 

These Lectures will cover the Syllabus of the Second B Sc. Examivatiqn 
of the London University in this subject, and will be accompanied by prac- 
tical demonstrations, including microscope work. 

iology Class for preparii idates for t ion ot the First 
B.Sc. Examination, wilde be Seammenaed in March. Further particulars 
will be duly announced. 


INSTITUTE OF CHEMISTRY OF 


GREAT BRITAIN AND IRELAND. 


, Prof. FRanktanp, D.C.L., F.R.S., President. 
Notice is hereby given that the TIME for the ADMISSION of original 
Feilows and Associates will EXPIRE on the and day of Feb’ next. 
For Kegulations and further particulars apply by letter to the Coccctars. 
CHARLES E. V. 


ROVES, Secre 
Somerset House Terrace, London, W.C. 


SUNDAY LECTURE SOCIETY.—LEc. 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, January 6.—Dr. G. G. Zerrri, F.R.Hist.S., F.R S.L., on 
Prejudice Science.” —Members Annual Sub- 
scription, ‘ayment at Door—One Sixpence, 
(Reserved Seats) One Shilling. 


ROYAL POLYTECHNIC ard BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royai 
Polytechnic, or 44, Berners Street, W. 


LANCASTER SCHOOL. 


Head Master—Rev. W. E. Pryxz, M.A., St. John’s Coll: Cambri 
14th Wrangler, 1366) 
Second Master—Rev. W. T. Newsotp, M.A, Fellow of St. John’s 
3 College, Cambridge, 5th Classic, 1873, J 
Assistant Masters—J. H. FLatuer, Esq., B.A., Emmanuel College, Cam- 
bridge, 14th Classic, 1876, and my Modern History Scholar in the 
University ; J. C. Witton, Esq., B.Sc. Lond., &e , &c. 
New Buildings, including a LABORATORY, were opened on September 
24, by the Bishop of Manchester. 
mg are University Scholarships, which may be given for proficiency in 
ence. 
For Prospectus, &c., address Rev, the Heap Master, School House, 
Lancaster. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Education for Boys. 
aoa to Science, particularly to Chemistry, both theoretical 
References to Dr. Debus, F.R.S. ; Dr. Frankland, F.RS. 3 Dr. Roscoe, 
Dr. Sale, Dr. Tyndall, F.R.S. ; Dr. Voeicker, 


C, WILLMORE, Principal. 


UNIVERSITY of LONDON rst M.B. and 
PRELIMINARY SCIENTIFIC EXAMINATIONS, —Classes in all 
the subjects required are now being formed at St. Thomas’s Hospital 

Medical School, which are not confined to Students of the — 

For particulars apply to Dr, Gittesrix, Secretary, at the Hospii 
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The TELEPHONE.—A well-known PRO- 


FESSOR can accept a few ENGAGEMENTS to Lecture, with 
Experimental Illustrations, on this popular and interesting Invention. 
—For Terms, &c., address Omicron, 110, Cannon Street, EC, 


MUSEUM CURATORSHIP WANTED in 
January, by an Oxford Man (late Scholar of his College), who has taken 
First-class Honours in Natural Science, and has considerable knowledge 
of Fine Art and Technology Demonstrations to Lectures could 
given. High-class Testimonials from Professors, &c.— Address, Cura- 
tor, care of Messrs. Boddington and Ball, Solicitors, Lloyd Street, 
Manchester, 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6¢@. per ounce; Squares, 
2s. of. ; post free 2d. extra ; also other Mounting Materials and Objects 

repared for mounting.—CHAS. PETIT, 151, High Street, Stoke 
ewington, N. 


BAR MAGNETS, 4~ 3 in., 25. 6¢. per pair. 
Ferrotype discs, 1s. the pair; Wound reels, 3s. the pair; No. 36 Silk- 
covered Wire, 4s. the }1b.; Double-line Wire, 2d. per yard; Binding 
Screws, 3s. the doz. ; Electric Call-bell, with Key, Switch and Battery, 
43 the Two Sets complete; Magnetic ditto,, £4 4s. Orders over 5s, 
post free. Illustrated Catalogue, Two Stamps.—EDWARD PATER- 
SON, Electric Bell Works, 3, Bedford Court, Covent Garden, W.C. 

This day is published in one volume of more than a thousand pages, with 
Illustrations and Diagrams, demy 8vo, 17. 11s. 6d. 


THE TELEPHONE. 
ARRANGEMENTS for exhibiting Prof. BELL’S ARTICULATING 
TELEPHONE can be made by applying to EpwarpjPaTerson, Agentand 
Licencee, 3, Bedford Court, Covent Garden, W.C. 


PAIR OF SPLENDID DISSOLVING- 


VIEW LANTERNS, with 9-inch Condensing Lenses and Achromatic 
Powers ; equaltonew. Also a number of Painted Slides, 7}-inch clear 

icture. A bargain.—Apply to J. B. Dancer, Optician, 43, Cross 
Bereet, Manchester. 


GEOLOGY. 


JOHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the metaod taken by each author. 

To illustrate Davis’s ‘‘ Geo.ogy” (Collins), advanced Coliection of 150 
Specimens, £3; Elementary of go, £1. To illustrate Lyell’s ‘* Student's 
Elements,” advanced Collection of 200 Specimens, £4; Elementary of 150, 
&t 78. 6a. 
: Catalogues post free. 
Address—CASTLETON, DERBYSHIRE, vi4 SHEFFIELD. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 

Illustrative of Mineralogy, Palzontology, Petrology, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s “‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d, ; 25 do. Earthy Minerals, do., 2s. 6¢. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., 2s. ; 25 do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B. -P.O.O. 

or Cheque must invariably accompany all orders, Trade supplied. 


SHEPPEY FOSSILS. 
100 unnamed Fruits, Shells, &c., 25. 6. ; 100 selected Specimens, named, 
in about 40 Species, 20s. 


Carriage paid to London, 3 
Specimen Fruit and Copy of Paper on Geology of Sheppey, post free for 
three penny stamps. : 

W. H. SHRUBSOLE, Isle of Sheppey. 
GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says : 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collecti are lied on the following 
terms, in plain Mahogany Cabinets:— 

Specimens, in Cabinet, with 3 Trays £2 2 
200 Specimens, in Cabinet, with 5 Trays 5 5 
300 Specimens, in Cabinet, with 9 Drawers .. .« 10 10 
400 Specimens, in Cabinet, with 13 Drawers... 21 0 
ore extensive Collections at 50 to 5,000 Guineas each. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NaTuRE last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
psticulors of Subscription may be obtained by writing to Tuomas Fiovp, 
“Esq., Road, South Norwood, S.E., enclosing ad- 

envelope, 


NATURE Ixxv 


ECHINODERMS FROM MADAGASCAR. 


THOMAS D. RUS as lately received a magnificent Collection 
of ECHINI and STAR-FISHES from Madagascar. The series includes 
splendid examples of Heterecentrotus trigonaria and H. mammililaris, 
besides other rare and fine species. 

A Prize Medal was awarded for this Collection at the Maritime Exhibition, 
Royal Aquarium, Westminster. 

he Collection is now for sale, either as Single Specimens or in Sets. 
Collections of British and Foreign Shells, Fossils, Minerals Rocks, 
Microscopic Objects, &c. 
talogues post free. 
THOS. D. RUSSELE. 
48, ESSEX STREET, STRAND, W.C. 
On the 1st of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. Carrincton, 
With the assistance of 
Freperick Bono, F.Z.S. FREDERICK SMITH. 
Epwarp A. Fitcu. Jenner Weir, F.L.S. 
OHN A. Power, M.D. BucHANAN Wuite, M.D. 
uring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Photographic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous Woodcuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


“ That excellent periodical GARDEN.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
og of Gardening in all its Branches. Founded and Conducted by 
V. ROBINSON, F.L.S., Author of “‘ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

**Mr. Robinson's valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. } The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 6}d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s,; Half a Year, 14s. ; Quarter of a 
Year, 7s. Address all letters concerning Subscriptionsto—The Publisher of 


The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
i d in the g t of landed property throughout Scotland and 
the Northern Counties of England. 


ey of animals, and their treatment when labouring under disease. 
of England, the Royal foe Society of icont Highland and 


not exist. 
Price 3¢. By post, 34¢. Annual Subscription, payable in advance, 14s. 
Office High Street, Edinburgh. 
Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE TELEGRAPHIC JOURNAL 


AND 
: ELECTRICAL REVIEW. 
Published on the zst and rsth of the month, price 4d.: Subscription pe 
Annum, post free in Great Britain, gs. 
CoNTENTS FOR JNAUYAR 1. 


1.— 1897, 

2.—Fuller’s Patent Insulator. (Illustrated.) : 
3.-A Sketch of the Development of the Electric Light. (Continued ) 
4.—Edison’s Talking Phonograph. (Illustrated. ) 

5.—The Telephone and its Application to Military and Naval Purposes, 
6.—The Times and Telegraphy. 

7 —The Kaffir War and the Telegraph. 

8.—The Destruction of Submarine Cables. 

9.—Proceedings of Societies. 
10.—Notes. 
11.—City Notes. 
12,—General Science Columns. 

London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


5 
TAL 
tory 
iblic 
ders 
il or 
gists = = 
ll be 
will 
ara. 
ents —_— ~ | 
| 
rom 
and 
| : 
ory 
ens 
ate 
the : 
S., 
he 
65; 
| 
= 
ich F : 
on 
nd : 
Ss The AGRICULTURIST has also a very considerable circulation on the 
for Continent of Europe, America, Australia, and the Colonies. 
le- The AGRICULTURIST is published every Wednesday afternoon in 
ng time forthe Evening Mails, and contains Reports of all the principal British ; 
al and Irish Markets of the week, besides telegraphic reports of those held on 3 
the day of publication. : 
— The Veterinary Department is edited by one of the leading Veterinarians , 
in the country, and is invaluable to the breeder and feeder as a guide to the 
and all the principal Agricultural Associations throughout Great Britain 
n- and Ireland. 
“ For Advertisers addressing themselves to Farmers a better medium does 
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PRIMORDIAL LIFE. 
THE TREATISE. 


By the Subscriber, now under revision, for publication. First Edition 
limited to 400 pa. vol., 12 pages demonstrative illustrations. Lecture form 
now ready. Full demonstrative illustrations, and corresponding natural 
organisms. Publishers and Lecture Committees solicited for negotiations. 
Abbreviated statements of portions of the contents, seg. :— 

First.—Inference ; by analogy: Evolution of Life a process of nature. 
Like all others, accomplished by means; under prescribed conditions ; 
continuous. 

Second.—Hypothetical condition and means. Probable condition and 
means. Review of observed facts, probably indicating condition, mode, and 
means. Phenomenon of “ Nut-Galls ;" History of researches; Decision 
by scientists. Misdirected investigations ; Foundationless decision ; Adopted 
since ; No further investigation. 

Discoveries by the Subscriber.—Main fact ; Proves; Insects of “ Nut- 
Galls” are“not produced by animal progenitors. Demonstrations by means of 
several designated species of the “ Galls.” Inf. Are evolved by the ‘‘ Galls ;” 
the ‘‘Gall’s” normal organisms ; Function, evolution of animal life. All 
animal life evolved from vegetable life. e.g. Remarks, ‘‘ Gall" insects in 
a distinct condition of life from grubs: Are the progenitors of grubs, &c. 
Grubs metamorphose into coleop &c. | probably reproduce 
their like. 

Proofs of main fact.—e g. First. Absence of punctures. Demonstrable in 
certain designated species of ‘‘ Galls”—Zcckarpoi. Remarks: Punctures 
always exist m connection with grubs; with ‘‘Gall” insects never. Proof 
Second.—By means of the mus and the " growths of certain 
species of Zekarpoi. ¢.g. Illustration :—(Imaginary section of ‘“Gall”) 
“Gall” insects stationary. If deposited by borers in the wood, must be 
found at same distance from centre ; at A. If in the bark, at same distance 
from surface; at B. Not found at a nor B, but found at c, midway 
between ; these species of “‘Galls” both ligneous and corticose. ¢ ¢. 
“‘Galls” exogenous only. Endogenous only. Remarks: e.g. 

in physiological and morphological character- 
istics, the “ Gall” insects differ from the grubs in more than twenty respects. 
The *‘Galls” persistent in their forms, complex, adapted, functional spe- 
cifically, and generically distinct and unvarying. No such structures deve- 
loped in connection with grubs. 

art II. of Volume.—Origin of Vegetable Life. 

Part —Appendix. Probable great numbers of Zockarpoi. ¢.¢. 
“ Parasitic p'ants” (not orchids). e.g. *‘ Krubut,” ‘‘ Rafflesia Arnoldi,” 
Summatra; Floriform: 3 feet diam. ; wt. 15 lbs. e.g. Truffles. e.g. 
Hypothetical organisms evolving large animals. 

Agreement of theory with cosmical facts e.g. Dispersion and non-dispersion 
of species. Succession of life on the globe The seven days of ‘‘Genesis.” 
Allegorical ; Principle of: Basis of a Sabbath; Stated and illustrated. 
Our Theory of Evolution ; Agreement with texts in I. II. chaps. ‘* Genesis.” 
Causative Force in Evolution. Ideas embodied in primordial vegetable 
and animal organisms ; definite, conspicuous, Inf : Ubi- 
quitous mental force--non altissimus—executing plans. 


ISRAEL JARVIS. 


No. 125, East 53rd Street, New York, U.S.A. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 


upon the Principles of Stcechiological Medicine, 


JOHN FRANCIS CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respistery Dimome 
(Asthma, Bronchitis, &c.) Steechiological Inhalants. And rts of 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 
Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


London: LONGMANS & CO. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsomites, Chessylites from Toulon, France ; 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c. 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection, Implements in great variety 
from France, America, Ireland, Swiss Lakes, and other 


BRYCE M. WRIGHT, F.R.GS., 
g0, GREAT RUSSELL STREET, LONDON, W.C. 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and other sets in the Loan 
and Educational Museums of South Kensington. 


DR. INGLEBY’S SHAKESPEARE WORKS, 
A COMPLETE VIEW 


OF THE 


SHAKESPEARE CONTROVERSY, 


ing the Works an iography espeare, published b: 
Collier as the fruits of his 


By C., M. INGLEBY, LL.D. 
1861. 
8vo, pp. xvi. and 350, with Eighteen Sheets of facsimiles. Price 15s, 
NATTALI & BOND, 23, Bedford Street, Covent Garden. 


SHAKESPEARE’S 
CENTURIE OF PRAYSE; 


Being Materials for a History of Opinion on Shakespeare and his Works, 
culled from Writers of the first century after his rise. Collected and 


Edited by 
C. M. INGLEBY, LL.D. 
1874. 
4to, pp. xx. and 362 (with one facsimile in l.p. copies). Price for l.p , 42s ; 
for s.p., 218. 


TRUBNER & CO., 57, Ludgate Hill. 


SHAKESPEARE HERMENEUTICS; 


OR, 
THE STILL LION; 


Being an Essay towards the Restoration of Shakespeare's Text. 


By C. M, INGLEBY, LL.D. 
1875. 
4to, pp. vi. and 168, Price 6s. 


TRUBNER & CO., 57, Ludgate Hill. 


SHAKESPEARE 


THE MAN AND THE BOOK: 


Being a Collection of Occasional Papers on the Bard and his Writings, 
Part 1. 


By C. M. INGLEBY, LL.D. V.P.R.S.L. 


1877. 
4to, pp. vi. and 182. Price’6s. 


“* Dr. Ingleby is one of the very best of our Shakespearian critics. His 
exposure of the Perkins Forgeries was masterly. His ‘‘ Shakespeare Her- 
meneutics ” has contributed more towards sound Shakespearian criticism than 
any book which has ever been written. His style, too—and this is a very 
= matter in essays which are purely critical—is incisive and trenchant. 
e drives the nail thorcughly home. We have no Shakespearian critic who 
is so logical. A page of Dr. Ingleby’s closely-reasoned arguments is worth 
all the volumes of fine writing with which we are just now so plentifully 
luged.” inster Review, October, 1877. 


West, 
TRUBNER & CO., 57, Ludgate Hill. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 

Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F.R.S. 
Two Hundred Pages and Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 


Post 8vo, cloth, free by post, ss. 
SCIATICA, LUMBAGO, and BRACHIAL- 


GIA: their Nature and Treatment, and their Immediate Relief and 
Rapid Cure. By HENRY LAWSON, M.D., Assistant Physician to 
Sc. Mary’s Hospital, late Editor of The Microscopical Fournal, &c. 


London : WILLIAM TEGG & CO., Pancras Lane, Cheapside. 


} In Crown 8vo, price 9s. 

SOUND and MUSIC: a Non-Mathemati- 

cal Treatise on the Physical Constitution of Musical Sounds and Har 

mony, including the Chief Acousti i ies of Prof. Helmholtz. 

By SEDLEY TAYLOR, M.A., late Fellow of Trinity College, Cam 
MACMILLAN an» CO., LONDON. 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, January 3. 
Rovat INSTITUTION, at 3.—Heat: Prof. Tyndall. 
FRIDAY, JANvary 4. 

GsoLocists’ ASSOCIATION, at 8.—On the Insect Fauna of the Secondary or 
Mesozoic Period and the Pritish and Foreign Strata in which Insect 
Remains have been detected : H. Goss, F.L.S.—On the Geology of Cal- 
cutta and the Delta of the Ganges: S. Mackertich, C.E. 

SATURDAY, January 5. 

RovaL INSTITUTION, at 3—Heat: Prof. Tyndall. 

SUNDAY, January 6 

Sunpay Lecture Sociery, at 4.—On Pre-Adamiies ; or, Prejudice and 

| Science: Dr. G. G. Zerffi, F.R.Hist.S., F.R.S,L. 

MONDAY, JANuvuary 7. 

Lonpon INSTITUTION, at 5.—Evolution of Nerves: G. J. Romanes. 

Victor1A InsTITUTE, at 8.—Limitations in Nature: P. R. Pattison. 

InsTITUTE OF ACTUARIES, at 7.—On the Scientific Application of Data for 
Deduci to of Premiums for Fire Insurance: Cornelius Walford, 


F.LA., 
TUESDAY, Janvary 8. 

Rovat INSTITUTION, at 3.—Heat: Prof. Tyndall. 

ANTHROPOLOGICAL INSTITUTE, at 8.—Exhibition of 150 Andamanese and 
Nicobarese Objects : Maj.-Gen. A. Lane Fox, F.R.S., recently forwarded 
to him with a Detailed Description by E, H an.—Notes on some 
American Bird Mounds: The Hon. C. Jones.—The Ethnology of 
Germany, Part IV. The Saxons of Nether Saxony, Section II. : H. 
Howorth, F.S.A. 

METROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 

WEDNESDAY, Janvary 9. 

Geotocicat Society, at 8.—On the Great Flat Lode South of Redruth 
and Camborne : C, Le Neve Foster, B.A., D.Sc.—On some Tin-mines in 
the Parish of Wendron, Cornwall: C. Le Neve Foster, B.A., D.Sc. —On 
some of the Stockworks of Cornwall: C. Le Neve Foster, B.A , D.Sc.— 
The Precarboniferous Rocks of Charnwood Forest. Part II.: The Rev. 
E. Hill and the Rev. T. G. Bonney.—Notes on the Geology of the Island 
of Mauritius and the Adjacent Islets: W. H. T. Power, B A.— On some 
Foraminifera from Pleistocene Beds in Ischia : M. Ernest Van den Broeck. 
Preceded by some Geological Remarks by A. W. Waters. 

THURSDAY, January 10. 

RovaL Society, at 8.30. 

MATHEMATICAL Society, at 8.— Qn the Meaning of the Differential 
Symbol D", # Fractional: J. Hammond.—Partial Differential Equations 
with Several Dependent Variables: Prof. Lloyd Tanner. 

Lonpon INSTITUTION, at 7.—English Novelists of the Nineteenth Century : 
Prof. H. Morley. 

Watrorp Naturat History Society, at 8.—The Products of Hertford- 
shire: The Rev. James C. Clutterbuck, M.A. 

FRIDAY, 1%. 

QuexetT Microscopicat Cuvs, at 8. 


“NATURE.” 

Published every Thursday, price 4d. 
SuBscRIPTIONS, Post free: Annual, 18s, Half-yearly, 
gs. 6d. Quarterly, 5s. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedford Street, Strand, W.C., to whom all communications 

relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XII., XIIL., and XIV.,cloth, price 10s, 6d. each, 

Cloth Cases for binding all the volumes, price 1s. 6¢, each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 
an” through any bookseller or newsagent, or at tbe 

ce. 


CHARGES FOR ADVERTISEMENTS, 
Three lines in column, 2s. 6d.; 9a. per line after. 


One-cighth page, or quarter column .... 018 6 
Quarter half « acolumm.... 115 0 
Half a page, oracolumm . +++ + 350 
Whole page ... 6 0 


Advertisements must be sent to the Office before 12 o'cloc. 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co, 
OFFICE: BEDFORD STREET, STRAND, W.C. 


“*A most and delicious valuable article.”— 


3 Standard. 
FRY S Rat 


—Food, Water, and Air, 


CARACAS 


AMERICAN 


CENTENNIAL PRIZE MEDAL te O C O A 


AWARDED. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
that made Copper of adequate size is the best 
rs) appliances for the protection of ¢ descripti ilding from the 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Js applied to all kinds of Buildings and Shipping in all parts of the werld 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insul bein d, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 
R. 8. NEWALL & CO., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 

Sole Agents for C. A. KAHLBAUM, Berlin. 

Price Lists and Special Quotations upon application, 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anv SONS, 22, GARRICK STREET, 
LONDO Cc. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a pleasure when this Ink is used. It has been 
by the principal Banks, Public Railway Companies 


It writes almost instantly Full Black. | Flows easily from the Pen. 

Does not corrode Stcel Pens. Blotting-paper may be applied at the 

teen, and ant to moment of writing. 
ot. 

Can be obtained in army through Messrs. Barciay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; Wm. Matuer, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be had of 


HOW & CO”S COMPLETE MICRO- 


HOW & €O’S POPULAR BINOCULAR 


SOPE, £t2 12s. 
HOW & STUDENT’S MICRO- 


HOW '& €O.’S MICROSCOPE LAMP. 


ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 


MAGIC LANTERNS and DISSOLVING 


HOW & CO’S NEW LANTERN—The 
“ KALOPHANERON.” 
HOW & CO.S GEOLOGICAL SLIDES 


for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d, 


JAMES HOW AND CO., 
3, ST. BRIDE STREET, LONDON. 
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FLETCHER’S NEW FURNACE 6, TISLEY & 
} Will melt } lb. Gold, Iron, Steel, a. » in a few minutes with a common . ; Co, 
oot blower, 
Price complete, without Blower, 8s, OPTICIANS, 
4 172, BROMPTON ROAD, sw. TH 
® (Close to South Kensington Museum), M 
in 
PROF. DEWAR’S NEW ELECTROMETER 
5. For developing and measuring minute quantities of Electromotive Force, TH 
A 
: GALTON’S WHISTLES (with Micrometer Screw) for testin M 
Wy the limits of audible sound, 2ts. 4t 
At A p F E T LO W p p F TISLEY'’S HARMONOGRAPH, for Growing and ane 
| e’s drawings ot Harmonic Vibratio: 
Bi FL 3 10s. to £21 
' ( re . psi benpinsvaing 1877). Specimen Curves drawn on card, post free, 3s. per dozen, \ i 
tle ingescenhreiiezitan STEREOSCOPIC Do., giving visibly solid figures of wave motions, = 
ONE SHILLING. BY POST, 14 STAMPS. each 15. durin 
§ TELEPHONIC ELECTRICITY. All Materials supplied for experi a 
mental purposes. cuse a 
Price Lists of Apparatus, and Description of the 
t 2a. 
Hit ORIGINAL RUPTURES.—BY ROYAL LETTERS PATENT. oo 
WHITE’ S MOC-MAIN LEVER TRUSS 
! HOT- BLA ST is allowed by upwards of 500 Medical Men to be the most effec nis 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in - effects, is here avoided ; a BI 
‘ BI OWP| PE soft bandage being worn round the body, while the requisite d 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness f 
| IMPROVED, that it cannot be detected, and may be worn during sleep. A 8 
A descriptive circular may be had, and the Truss (which cannot BU 
10s. 6d fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, I 
ANILINE BLACK IN ONE LIQUID. FLETCHER'S PERFECTED JOHN WHITE, 228, PICCADILLY, B r 
MARKING INK FOR LINEN. 1s. post free. _ Price of a Single Truss, 16s., 21s., 26s. 6d., and 315. 6d. P W 
» Double ,, 315. 6¢., 42s., and 52s. 6d. BU 
»» Umbilical ,, 42s. and 52s. 
;: Post Office Orders to be made payable to John White, Post Office Piccadilly. | BI! 
ag ELASTIC STOCKINGS, KNEE-CAPS, |! ( 
Py &c., for Varicose Veins and all cases of a and Swelling of the Legs, 8 
| Sprains, &c. They are porous, light in texture, and inexpensive, and dia#u 
} A | on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 10s., and 16s. each OU 
WITHOUT Postage free. 
cas. -|PICK-ME-UP. 
An Infallible Restorative. 
! An agreeable, prompt, and effectual tonic, stimulant and hic. This C 
r elegant remedy prevents and removes indisposition arising from the effects s 
" of aicoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
ge moves wind, palpitation, pains in the chest and stomach, colic, costiveness, a 
} bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
} neys, apoplexy, and affections of the heart, &c. 
, | 4 In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. Ed. each, 1 
is ILLUSTRA TED ‘ust ON APPLIC. ATION. PREPARED ONLY BY THE PROPRIETOR, 
7 
Ga J ANDREW S, 
HOS. FLETCHER, No. 1, LITTLE ST. ANDREW'S STREET, 
MUSEUM STREET, WARRINGTON. | UPFER SF. MARTINS 
y ! See Treatise on the eficacy, medicinal action, and compesition of the ¢ \ 
CENTENNIA 
HOLLOWAYS PILLS 
gi 
4 Construction, Optical Excellence, and Moderation in Price, to MEDICINE gr ; 
4 HE NRY CROUCH, Is a Certain Cure for all Disorders of the LIVER, STOMACH that 
a 66, BARBICAN, CAN, LONDON, EC. AND BOWELS. A Great PURIFIER of the BLOOD J - 
) 7 Powerful Invigorator of the System, in cases of WEAKN 
Fully Illustrated d full 1 Post, 6 Stam 
AND DEBILATY, and is unequalled in Female Complaints 
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SCHOOL-BOOKS, GEOGRAPHICAL AND SCIENTIFIC. 


GEOGRAPHY. 
THE PUBLIC SCHOOLS ATLAS OF 


MODERN GEOGRAPHY, in thirty-one entirely New Coloured 
Maps. Edited by the Rev. G. BUTLER, M.A. Imperial 8vo, or 
imperial 4to, price 5s. cloth. 


THE PUBLIC SCHOOLS ATLAS OF 
ANCIENT GEOGRAPHY, in twenty-eight entirely New Coloured 
Maps. Edited by Rev. G. BUTLER, M.A. Imperial 8vo, or imperial 
4to, price 7s. 6d. cloth. 

“This excellent Atlas will certainly be received with no less favour than 
that accorded to the ‘ Public Schools Atlas of Modern Geography,’ to which 
itis similar in form and style. It is an historical Atlas, and the care of its 
Editor is shown in each of the twenty-eight mnaps, in which are embodied 
the results of his researches. Places referred to by Herodotus, Thucydides, 
Xenophon, Sallust, Livy, Cesar, and Tacitus are given in the sheets which 
illustrate Greek and Roman history at various periods. The regions around 
the Eastern basin of the Mediterranean, therefore, frequently appear ; some- 
times, as in Map 10 (which is double), to show Greece and Asia Minor 
during the Peloponnesian War, and again, as,in Map 11, to exhibit the 
Peloponnesus itself on a larger scale. To assist the student of classic story 
enlarged plans of battle-fields are inserted, and the operations before Syra- 
cuse are illustrated by no less than four separate engravings. We mention 
these details in proof of the painstaking care bestowed upon this work to 
adapt it to its;purposes. Gallia, Hispania, Germania, Agyptus, Britannia, 
&c., are in the series, and we believe that the many young teachers who 
intend to graduate at the London University will find in this work all 
they need to assist them in studying the geography of any author prescribed 
in each of the three stages of their progress. It saves much time to have 
thoroughly good maps constantly at hand for reference. A copious INDEX 
completes the utility of this capital Atlas.”—7he Schoolmaster, 


BISHOP BUTLER’S ATLAS OF 
MODERN GEOGRAPHY. New Edition, enlarged to thirty-three 
Maps, engraved on Steel, with a copious Index. Royal 
8vo, 10s. 6d. 


BUTLER’S JUNIOR MODERN ATLAS, price 4s. 6d. 


BISHOP BUTLER’S ATLAS OF 
ANCIENT GEOGRAPHY, enlarged totwenty-four full-coloured Maps, 
with a complete Index. New Edition, corrected. Royal 8vo, rs. 

BUTLER’S JUNIOR ANCIENT ATLAS, price 4s. 6d. 


BISHOP BUTLER’S GENERAL ATLAS 
OF MODERN AND ANCIENT GEOGRAPHY, comprising fifty- 
seven full-coloured Maps; and complete Indexes. Royal 4to, 225. 


OUTLINES of PHYSICAL GEOGRAPHY, 


Descriptive of the Inorganic Matter of the Globe and the Distribution 
of Organised Beings. By EDWARD HUGHES. With eight Coloured 
Maps. x12mo, 3s. Questions, 6d. 


A MANUAL OF GEOGRAPHY, PHY- 
SICAL, INDUSTRIAL, AND POLITICAL. For the use of 
Schools and Colleges. New Edition, revised throughout up to the 
present date. By HUGHES, F.R.G.S., late Professor of 
Geography in King’s College and in Queen’s College, London. With 
Six Coloured Maps. Fcap. 8vo, price 7s. 6d. 

Or in } 


Part I.—£urofpe, price 3s. 6d. cloth. 
2 Parts 


Part II.—Asia, Africa, America, and Australia, 4s. 
By the same Author. 

THE GEOGRAPHY OF BRITISH HISTORY, New Edition, 
revised and condensed, with 3 Maps, price 5s. 

TEXT-BOOK OF BRITISH GEOGRAPHY, price rs. 6d. 

A MANUAL OF BRITISH GEOGRAPHY, price 2s. 

PHYSICAL GEOGRAPHY FOR BEGINNERS, price 1s. 

THE CHILD’S FIRST GEOGRAPHY, price 9d. 

THE GEOGRAPHY OF THE BRITISH EMPIRE, price od. 

GENERAL GEOGRAPHY FOR BEGINNERS, price od. 

QUESTIONS ON GENERAL GEOGRAPHY, price od. 


SCIENCE. 


TEXT-BOOKS OF SCIENCE, 


MECHANICAL AND PHYSICAL, 


ADAPTED FOR THE USE OF ARTISANS AND STUDENTS IN 
PUBLIC AND SCIENCE SCHOOLS, 


TWENTY-ONE TEXT-BOOKS now published, each 
complete in itself, with Woodcuts :— 


ABNEY’S PHOTOGRAPHY, 3s. 6d. 

ANDERSON’S STRENGTH OF MATERIALS, 3s. 6d. 
ARMSTRONG’S ORGANIC CHEMISTRY, 3s, 6d. 

BARRY’S RAILWAY APPLIANCES, 3s. 6d. 

BLOXAM’S METALS, 3s. 6d. 

GOODEVE’S MECHANICS, 3s. 6d. 

GOODEVE’S MECHANISM, 3s. 6d. 

GORE’S ELECTRO-METALLURGY, 6s. 

GRIFFIN’S ALGEBRA AND TRIGONOMETRY, 3s. 6d. 
GRIFFIN’S NOTES AND SOLUTIONS, 3s. 6d. 

JENKIN’S ELECTRICITY AND MAGNETISM, 3s. 6d. 
MAXWELL’S THEORY OF HEAT, 3s. 6d. 

MERRIFIELD’S TECHNICAL ARITHMETIC, 3s. 6d. 7 
HUNTER’S KEY TO MERRIFIELD'S ARITHMETIC, 3s. 62. 
MILLER’S INORGANIC CHEMISTRY, 3s. 6d. 

PREECE AND SIVEWRIGHT’S TELEGRAPHY, 3s. 6d. 
SHELLEY’S WORKSHOP APPLIANCES, 3s. 6d . 

THOME£’S STRUCTURAL AND PHYSIOLOGICAL BOTANY, 6s. 
THORPE’S QUANTITATIVE ANALYSIS, 4s. 6¢. 

THORPE AND MUIR’S QUALITATIVE ANALYSIS, 3s. 6. 
TILDEN’S SYSTEMATIC CHEMISTRY, 3s. 6d, 

UNWIN’S MACHINE DESIGN, 3s. 6d. 

WATSON’S PLANE AND SOLID GEOMETRY, 3s. 6d. 


GANOT’S ELEMENTARY TREATISE 
ON PHYSICS, Experimental and Applied. Translated by E. 
ATKINSON, Ph.D., F.C.S. Eighth Edition, revised and enlarged, 
with four coloured Plates and 820 Woodcuts. Post 8vo, 15s. 


GANOTS NATURAL PHILOSOPHY 
FOR GENERAL READERS, AND YOUNG PERSONS; a 
Course of Physics divested of Mathematical Formula, expressed in 
the language of daily life. Translated by E. ATKINSON, Ph.D.,F.C,S, 
Third Edition, with two Plates and 429 Woodcuts. Crown 8vo, 7s. 6d. 


WEINHOLD’S INTRODUCTION TO 
EXPERIMENTAL PHYSICS, Theoretical and Practical ; including 
Directions for constructing Physical Apparatus and for making Experi- 
ments. Translated by B. LOEWY, F.R.A.S. With a Preface by 
Prof. G. C. Foster, F.R.S. Three Coloured Plates and 404 Woodcuts, 
8vo, 315. 6d. 


PRACTICAL MECHANICS, an Elemen- 
tary Introduction to their study, illustrated by numerous ry 
By the Rev. J. F. TWISDEN, M.A., Prof. of Math. in the Staff 
Coll. Fifth Edition. 


FIRST LESSONS IN THEORETICAL 
MECHANICS. By the Rev. J. F. TWISDEN, M.A., Professor of 
Mathematics in the Staff College, Sandhurst. With 154 Diagrams. 
Crown 8vo, 8s. 6d. 


LESSONS IN ELEMENTARY 
MECHANICS. Introductory to the Study of Physical Science. By 
PHILIP MAGNUS, B.Sc., B.A., Life-Governor of University College, 
London. New Edition, with 124 Woodcuts. Small 8vo, 3s. 67, 


Crown 8vo, ros, 6d, 


Messrs. LONGMANS & CO’S CATALOGUE of SCHOOL BOOKS for 1878 may be had 
gratis or post-free on application to 39, Paternoster Row. Specimen copies of some of the more recently 
tublished School Books included in this Catalogue will be presented to Teachers, on the understanding 
that works so presented will be adopted if found suitable. 


London: LONGMANS & CO., Paternoster Row. 
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TRUE TIME BY OBSERVATIONS OF THE SUN. : 


DENT’S PATENTED DIPLEIDOSCOPE Reflecting Transit Instrument) in its simplest form 
(price £3 35.) will determine true time to within two seconds. Short illustrated Pamphlet post free upon 


application. 
ij E. DENT & CO. 


MANUFACTURERS OF CHRONOMETERS, &c., TO HER MAJESTY. 
61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 
(FACTORY—GERRARD STREET.) 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben von Dr. W. SKLAREK, Erscheint seit 1 Januar, 1868. 
In Wochennummern. Preis vierteljiihrlich 4 Mark. 

Der ‘* Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lésung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Linder—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademieen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben, 
Ein solche Darstellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschattliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
iibrigen Gebieten regelmissig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 

Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 


FERD. DUMMLER’S VERLAGSBUCHHANDLUNG 
Berlin. Harrwitz & Gossman. 


JAMES WOOLLEY, SONS, & CO., TELEPHONIC ELECTRICITY. 
MAGNETS, COILS, BINDING-SCREWS, 


SETS OF APPARATUS AND CHEMICALS CAN BE HAD OF 


For the various Public Examinations. W. LADD & Co., 


Portable Chemical Cabinets adapted for Private Study. 


Price Lists on Application. Ir and 12, BEAK ST., REGENT ST., LONDON, W — 


THIS DAY, IN 2 VOLS., MEDIUM 8vo, PRICE 45s.. THE 


VOYAGE OF THE “ CHALLENGER.” THE ATLANTIC: 


A PRELIMINARY ACCOUNT OF THE GENERAL RESULTS OF THE VOYAGE OF H.M.S. 
“CHALLENGER” DURING THE YEAR 1873 AND EARLY PART OF THE YEAR 1876. 


By Sir C. WYVILLE THOMSON, F.R.S., 
Director of the Scientific Staff of the Expedition. 
With a Portrait of the Author engraved by C, H. a numerous Coloured Maps, Temperature Charts, and other 
ustrations, 
Published by Authority of the Lords Commissioners of the Admiralty, 


‘It is right that the public shou'd have some authoritative account of the general results of the expedition, and that as many 
of the ascertained da/a as may be accepted with confidence should speedily find their place in the general body of scientific 
knowledge. No one can be more competent than the accomplished scientific chief of the expedition to satisfy the public in this 
respect. . . . The paper, the printing, and especially the numerous illustrations, are of the highest quality. . . . We have rarely, 
if ever, seen more beautiful specimens of wood engraving than abound in this work. . . . One cannot but have the highest 
admiration for the skill of the artist of the expedition, Mr. Wild, in his delineation of these forms ; and Mr. Cooper well deserves 
the word of praise given him by Sir Wyville Thomson for the faithful and masterly manner in which he has reproduced Mr. Wild's 
drawings. . . . The work contains a mass of information of high value, and is a contribution of the first rank to our knowledge of 
the conditions of the globe on which we live. . . . The readers may skip the technicalities, yet will be both delighted and instructed 
by carefully studying the beautiful illustrations of the creatures taken to pieces in the text. But even the unscientific reader, if he be of 
average intelligence, and takes any interest in the universe of which he forms a part, will find much in these volumes which, with a 
little attention, he will understand and be interested in, . . . Sir Wyville Thomson’s style is particularly attractive ; he is easy anc, 
graceful, but vigorous and exceedingly happy in his choice of language ; and throughout the work there are touches which show that 
science has not banished sentiment from his bosom.” — Zines. 


UNIFORM WITH THE ABOVE, BY THE SAME AUTHOR. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.SS. Lightning and Porcupine, during the Summers of 1868-69-70 
Under the Scientific Direction of Dr. CARPENTER, F.R.S., J. GWYNN JEFFREYS, F.R.S., and Sir WYVILLE 
THOMSON, F.R.S., With Numerous Illustrations, Coloured Maps, &c. Second Edition, Medium 8vo, 315. 6d. 


MACMILLAN AND CO., LONDON. 


Printed by R. Cray Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MAcMILLAN anv Co., at the Office, 22, Bond Street, New York.—Tuurspay, January 3, 1878. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


**To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


“No. 428, VoL. 17] THURSDAY, JANUARY 10, 1878 [PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. (All Rights are Reserved, 


BROWNING’S SPEHCTROSCOPHS. 


THE MINIATURE SPECTROSCOPE. 


Yo diameter, 3 inches long. 


This instrument will show many of Fraunhofer’s Lines, the bright lines of the metals and gases, and the absorption hands in 
coloured gases, crystals, or Liquids. Price with Plain Slit, £1 2g, ; ditto with Adjustable Slit, in Morocco Case, £1 lis. ; 
ditto with Achromatic Lenses, &c., &c., in Morocco Case, £2 6s. 


ABSORPTION SPECTRA. 

MR. BROWNING has great pleasure in introducing to the scientific public a new method of showing absorption spectra. This 
consists of a plate containing a set of 12 substances in gelatine giving characteristic spectra. By placing a portion of two of the 
os in front of the spectroscope slit, two spectra can be seen simultaneously, and in all 18 different comparisons can be made 
in this manner. 

Price of the plate in case, 68, 6d. The spectra of the whole of the substances on these plates are admirably shown by the 
Miniature Spectroscope. 

Just Reavy. 


A NEW ILLUSTRATED CATALOGUE OF SPECTROSCOPES. 
PRICE SIXPENCE. 
LIST OF SPECTROSCOPES SENT FREE, 


NEARLY READY. 

HOW TO WORK WITH THE SPECTROSCOPE. A Manual of Practical Manipu- 
lation with Spectroscopes of all kinds, including Direct-vision Spectroscopes, Chemical Spectroscopes, Solar Spectroscopes, 
Star Spectroscopes, Automatic Spectroscopes, Micro-Spectroscopes, Screen Spectroscopes, Bessemer Spectroscopes, and 
accessory Apparatus, With above 30 Engravings and Diagrams. By JOHN BROWNING, F.R.A.S. 

Sent post free for Twelve Stamps. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &C. 


63, STRAND, W.C., LONDON. 


PRIZE MEDAL, 186a. ESTABLISHED too YEARS. 
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MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Physiclogy, 
Botany, and every branch of j. D. 
Moller’s New Typen Plates and Objects. Nobert’s es. All materials 
and requisites for mounting. Leg my Student’s Microscope, with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, Post free, wii 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


NEWCASTLE SCHOOL, 
STAFFORDSHIRE. 


NEXT TERM begins January 22. First-rate Laboratory, &c. Head- 
Master, F. E. Krrcuener, M.A. ; Science, F. Clowgs, D.Sc. 


BEDFORD COLLEGE (for Ladies), 8 and 9, 


York Place, Portman Square, London. 
LENT TERM, 1878, will begin on THURSDAY, January 17. 
» COLLEGE COURSES ON SCIENCE. 

Natural Philosophy.—O. J. Lodge, D.Sc. Lond.: Light and Heat. 

Chemistry.—O. J. Lodge, D.Sc. Lond.: Lecture Class, and Class for 
Practical Work in the Laboratory. 

Physical Cogeatey —e- G. Seeley, Professor in King’s College, Lon- 
= a On the Effects of Air and Water on the Phenomena of the Earth’s 

urface. 

Botany.—A. W. Bennett, Lecturer at St. Thomas’s Hospital : Structural 
and Physiological Botany. 

Students can enter any of these Classes at Lent Term. 

H. LE BRETON, Hon. Sec. 


BEDFORD COLLEGE (for Ladies), 8 and 9, 
York Place, Portman Square, close to the Metropolitan Railway 
tion. 

Two Special Courses to Ladies on Wednesdays, at 4 o'clock. 

Five Lectures (in French) on French Ltierature. By A. Roulier, B.A. 
Pais, M A. Cluny, Master at the Charterhouse. 

Five Lectures on the Development of the English Nation. By S. R, 
Garamer, B.A. Oxon., Professor in King’s College, London. 

Fees for each Course, 12s. For T: ers, 75. 6d. 

H. LE BRETON, Hon. Sec. 


LADIES’ EDUCATIONAL ASSOCIA- 
TION, in connection with University College, London. 
Prof. CORFIELD will give a Course of about Eleven Lectures on 
ua" on Thursdays, at 2.30 P.M., beginning January 24. Fee, 
1 115. 6d. 
Posepaggnems in the office at the College, or of J. E. Mylne, 27, Oxford 
uare, W. 


YORKSHIRE GEOLOGICAL AND 
POLYTECHNIC SOCIETY. 


President. 
The Marquis or Ripon, K.G., DC.L, F.R.S., &c. 
Vice-Presidents. 

Eart Fitzwitiiam. | Duke or Leeps. 
EARL OF WHARNCLIFFE. Duke oF NorFoLk. 
Ear oF EFFinGHamM. Eart oF DARTMOUTH, 
Lorp LonDESBOROUGH. Viscount GaLway. 
Lorp Houcuron. no. WATERHOUSE, Esq , F.R.S. 
Lorp Hauirax. p. Akroyp, Esq., F.S.A. 
W. T. W. S. Stannope, Esq., M.P. | W. B. Denison, Esq., M.P. 


Honorary Secretary. 
James W. Davis, Esq., F.L.S., F.G.S., Chevinedge, Halifax. 


This Society, for forty years the West Riding pe ges and Polytechnic 
Society, and recently changed to its present title with the expectation of 
filing a more extended sphere of usefulness, has for its object the investiga- 
tion of the geology and cognate sciences relating to Yorkshire, the publication 
of papers, reports, and transactions, and the holding of public meetings for 
di ing topics d with these various subjects. The Subscription 
is 13s. perannum ‘Those interested in the GzoLoGy OF YORKSHIRE, and 
desirous of becoming bers, are requested to send their names to the 
retary, to whom also apy communications may be directed. 


ROYAL SCHOOL OF MINES. 


Dr. FRANKLAND, D.C.L., F.R.S., will commence a Course of Thi 
Lectures on ORGANIC CHEMISTRY, at South Kensington, on MON- 
DAY next, January 14, at ten o'clock, to be continued on each succeeding 
Wedne:day, Friday, and Monday, at the same hour. Fee, £3; to those 
who have attended the previous , £2 


TRENHAM REEKS, Registrar. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o’clock precisely.— 
Sunday, January 13.—Ricnarp A. Proctor, Esq., B.A., F.R A.S, 
(Author of ‘* Other Worlds,” &c.), on ‘‘ The Pyramids and Obelisks of 


INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND. 


Prof. FRANKLAND, D.C.L., F.R.S., President. 
Notice is hereby given that the TIME for the ADMISSION of original 
Fellows and Associates will EXPIRE on the and day of February next. 
For Regulations and further perteclees wey by letter to the eel 


S E. GROVES, Secretary, 
Somerset House Terrace, London, W.C. 


LANCASTER SCHOOL. 


Head Master—Rev. W. E. Pryxe, M.A., St. John’s College, Cambri 
14th Wrangler, dge, 
Second Master—Rev. W. T. Newsotp, M.A, Fellow of St. John’s 
College, Cambridge, sth Classic, 1873. 
Assistant Masters—J. H. FLATHER Esq., B.A., Emmanuel College, Cam. 
bridge, r4th Classic, 1876, and Lightfoot’ Modern History Scholar in the 
University ; J. C. WiTton, Esq., 


d., &e , &c. 
New Buildings, including a LABORATORY, were opened on Septembe 
Sci 


here are University Scholarships, which may be given for proficiency in 


ence. 
For Prospectus, &c., address Rev, the Heap Master, School House, 
Tancaster. 


ROYAL POLYTECHNIC ard BERNERS 


Roya 


The TELEPHONE.—A well-known PRO- 

* FESSOR can accept a few ENGAGEMENTS to Lecture, with 

Experimental Illustrations, on this popular and interesting Invention. 
—For Terms, &c., address Omicron, 110, Cannon Street, EC. 


MUSEUM CURATORSHIP WANTED in 
anuary, by an Oxford Man (late Scholar of his College), who has taken 
irst-class Honours in Natural Sci , and has i ble knowledge 

of Fine Art and Technology Demonstrations to Lectures could be 

given. High-class Testimonials from Professors, &c.—Address, Cura- 

= care of Messrs.. Boddington and Ball, Solicitors, Lloyd Street, 
anchester, 


QUEENWOOD COLLEGE, near STOCK: 
BRIDGE, HANTS. 


e pring ‘erm begins it} Jani 17. 
WILLMORE, Principal. 


'FOR SALE.—An Equatorially-mounted 


BRASS REFRACTING TELESCOPE, by DOLLOND, London, in 
first-class working order, 3,% inch clear aperture, 54 feet focal length. 
Four Astronomical and two Terrestrial Eye-pieces. Diagonal Eye- 

ie¢ce for Zenith Observations. Finder, Slow and Rapid Movement in 

ight Ascension and Declination. The whole in Mahogany Case, with 
firm Tripod Stand and Steadying Rods. Cost 120/, to be solda 
bargain.—App!y—GEO, F. RIDDIFORD, Barnwood Lodge, near 
Gloucester. ph can be had. 


| 
| 


LIVING SPECIMENS FOR THE MICROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER.. —‘* Pellet by pellet, or brick by brick, does the Melicerta build 
her house, which widens gradually from the foundation to the summic, and 
every layer is placed with admirable regularity.”—S/ack’s Marvels of Pond 
Life. Also Hydra vulgaris, Cyclops quadricornis, Actynophrys sol. 

Specimens of any one of these species and occasionally of many others 
sent by post for rs, in 1d. or $d. stamps. 


THOMAS BOLTON, Hyde House, Stourbridge. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


SHEPPEY FOSSILS. _. 
_ 100 unnamed Fruits, Shells, &c., 2s, 6d. ; 100 selected Specimens, named, 
in about 40 Species, 20s. 


i id to London, 
Speci Gan at of Sheppey, post free for 


Egypt ; including an Account of Cleopatra’s Needle.”—Memb 
Annual Subscription, £1. Payment at the Door—One Penny, Six- 
pence, and (Reserved Seats) One Shilling, 


three stam} 
Penny H. SHRUBSOLE, Isle of Sheppey. 
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COLLEGE in conjunction.—The Laboratories and Class-rooms for 75 
Private and Class Study are Open every Day and = Gentle. 
men prepared for Matriculation, Woolwich, and the various Examinin; 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the = 
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The Cutting near Orford Castle in which these rare and beautiful Fossils 
i have been found, as advertisedin NaTuRE last , is still open, and more 
| than twelve thousand Specimens, al. carefully Eemnined by Mr. Charles- ne 
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BAR MAGNETS, 4~ # in., 2s. 6¢. per pair. 
Ferrotype discs, rs, pair; 4x5 reels, the pair; No. 36 -ilk- 
covered Wire, 4s. the $1b.; Double-line Wire; 2¢. per yard; Binding 
Screws, 3s the doz. ; E lectric Cali-beli, with Key, Switch and Battery, 
43 the Two Sets complete ; Magnetic ditto » £4 48. Orders over 5s, 
port free. Illustrated Catalogue, Two. Stamps. —EDWARD PATER- 
SON, Electric Beli Wo:ks, 3, Redford Court, Covent Garden, W.C. 


THE TELEPHONE. 
ARRANGEMENTS for exh biting Prof BELL’S ARTICULATING 
TELEPHON can be made by app'ying to F pwarD PaTsrson, Agentand 
Licencee, 3, Bedford Court, Covent Garden, W.C. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6¢. per ounce; Squares, 
2s g@ ; post free 2d. extra ; alsooth r Mounting Materials and Objects 
prepared for mounting. —CHAS. PETIT, 151, High Street, Stoke 
Newington, N. 


GEOLOGY. 

JOHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the meta: rd taken by each author. 

To illustrate Davis's ‘‘ Geo.ogy”’ (Collins), advanced Collection of 150 
Specimens, 43; Efementary of 90, £1. To illustrate Lyell’s ‘‘ Student's 
pred advanced Coilection of 200 Specimens, £4; Elementary of 150, 

75 

Catalogues post free. 
Address—CASTLETON, DERBYSHIRE, v/4 SHEFFIELD. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price pfs he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal Ey sore or figures, he will do well to 
obtain a well-arrenged coll such as may be procured 
from Mr. TENNANT (149, Cerny Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 

terms, in plain Mahogany Cabinets:— 
zoo Specimens, in Cabinet, with 3 Trays w+ we . £2 2 
200 Specimens, in Cabinet, with 5 Trays 5 5 
300 in Cabinet, with Drawers 10 10 
400 in Cabinet, with 13 Drawers 2% 

re extensive Collections at 50 to 5,000 Guineas 


eoo°o 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIE 


Illustrative of Mineralogy, Palzontology, Petrology, Conchology, Metal- 


lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘“‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geology,” 
2s. 62. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6a@.; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25 do. Metals, do, 25. 6d.; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B. —P.O.O. 
or Cheque must invariably accompany all orders. Trade supplied. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Jonn ALGERNON oom. Secretary to the Central Chamber 
of Agriculture, 

Devotes attention to the discussions and proceedings of the Chambers 
of pe of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 
intelligence of particular value to the egvaubeatiek 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to y A post on Tuesday 
morning. Price 

Published by Pick BRING. ai, Scrand. W C. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the rst and rsth of the meg rice od. : Subscription per 
Annum. post free in Great Britain, gs. 
CoNTENTS FOR JANUARY 1. 


1.— 1897. 
2.—Fuller’s Patent Insulator. (Illustrated.) 
3.~A Sketch of she Development of the Electric Light. (Continued ) 
4-—Edison’s Talking P: 
§.—The Teiephone and its Application to Military and Naval Purposes, 
6.—The 7imes and Telegraphy. 
7 ~The Kaffir War and the Telegr ph. 
8.—The Destruction of Submamne Cables. 
9.—Proceedings of Societies. 
Notes. 
t1.—City Not 
12.—General Science Columns. 


London: HAUGHTON & CO., 
To whom also Communications for ine Editor m: 


Ban, 
y be sent. 


FHE QUARTERLY REVIEW, 
No. 289, will be published on SATURDAY, JANUARY &: 12. 


ConTENTS, 


I.—THE RENATSSANCE IN ITA"Y AND ENGLAND. 
IL—sCLENTIFIC THEIK UsE AND ABUSE. 
MYCE 
IV. ey OF AN ENGLIsH GENERATION THROUGH 


LIF 
V.—SIK ERSKINE MAY'S IN EUROPE. 
VI —A FRENCH CRITIC ON GOEIr 
VIL—RAILWAY 
VIII.—LURD MELBOURN 
IX —THE HOUSE ur COMMONS AND THE OBSTRUCTIVE 


PARTY 
X.—THE MEETING OF PARLIAMENT. 
JOHN MURRAY, Albemarle Street. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotl 
amongst landed proprietors, factors, and 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST on also a very oattete circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is pubiished every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department 1s edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a — to the 
rearing of animals, and their treatment when labourin; ng under disease. 

Full Reports are given of the Meetings of the Roy: icultural Society 
of England, the Royal icultural Society of Ireland, the a ae: and 
Agricultural Society of tland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

bp Advertisers addressing themselves to Farmers a better medium does 


Price By Annual! Subscription, payable in advance, 14s. 
Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


In Crown 8vo, price 9s. 


SOUND and MUSIC: a Non-Mathemati- 
cal Treatise onthe Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discovertas of Prof. Helmholtz. 
pas SEDLEY TAYLOR, M.A. late Fellow of Trinity College, Cam- 


MACMILLAN CO., LONDON 


QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by 
E. RAY LANKESTER, M.A., F.R.S., F.L.S., 
Fellow of Exeter College, Oxford, and Professor of Zoology and Comparative 
Anatomy in University College, London ; 
With the Co-operation of 
WM. ARCHER, F.R.S., M.R.LA., Dublin. 


F. M, BALFOUR, M.A., F.L.S., 
Fellow and Lecturer of Trinity College, Cambridge. 
AND 
E. KLEIN, M.D., F.R.S., 
Lecturer on Histology in St. Bartholomew's Hospital Medical School, London. 
Contents of No. LXIX.—New Series, January 7, price 5s. 
MeEmorrs— 

On the Hinged Teeth of the Common Pike. By Charles S. Tomes, M.A. 
(With Piate ) 

Nore on the Movements of the Vibracula in Caberea Boryi, and on the 
Supposed Common wie System in the Polyzoa. By the Rev. 
Thomas Hincks, B A., 

The Development of he Cranial Nerves in the Chick. By A. Milnes 
Marshall, D.Sc., B.A., Fellow of St. John’s College, Cambridge. 
(With two P lates.) 

A Contribution to the History of the Embryonic peoteunain of the 
Teleosteans Fishes. By Ed Van Beneden. (W th Plate.) 

On the Hom+logies of the Suspensor. By Sidney H. Vines, B.A., B.Sc 
Fellow and Lecturer of Ch ist’s College, Cambridge. (With Plate.) 

The Red Vascular Fluid of the Earthworm a Corpusculated Fluid. ~ 
E. Ray Lankester, M.A., F.&.S. 

The Contractile Filaments of Amanita (Agaricus) muscaria and Dipsacus 
S\lvestris. By Francis Darwin, 

On Atmospheric Bacteria By G. F. Dowdeswell, B A. Cantab. 

Review: — 

Reichenhach’s Researches on the Early Development of the Freshwater 
Cravfish. Py T. Jeffery Parker, Associate of the Royal School of 
Mines. (With Plate.) 

Notes aND MemorANDA— 

The Micro-copic Appeavances of Medullated Nerve Fibre. 

Buzzozero and Salvioli on the Structure and on the Lymphatics of hone 
Serous Membranes. 

The Lymphatics of Bone. 

Procegpincs or Sociztizrs— 
J. & A. CHURCHILL, New Burlington Street. 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, LONDON, during the Month of Fesruary, 1878. Entomologists and Natural-History 
Societies are requested cordially to co-operate so that the Exhibition may be not only interesting and instructive to the Public 
generally, but of interest to those who devote their attention to this branch of Science. 

The support already promised warrants the anticipation of a most successful Exhibition of compleie collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural-History Society (the members of which are Exhibitors) are invited, in conjunction with certain well-known Entomologists 
selected by the Royal Aquarium Society, to form a Committee of Management, into whose hands the whole arrangements will be 


[ Fan. 10, 1878 


intrusted, with any assistance requisite from the Royal Aquarium Society. 
The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors will 


be to deposit and remove the various collections. 


One department will be set aside for the Exhibition of Entomological para. 


phernalia, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements 


during the period of the Exhibition, which will probably extend over a week. 
Any information required may be obtained from Mr. JouN T. CARRINGTON, Royal Aquarium, Westminster ; or from 
Mr. A. B. Farn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 


Space should be addressed. 
Royal Aquarium, London, December 22, 1877. 


CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND INSTITUTE OF 
PISCICULTURE SOCIETY, LIMITED, 


CAPITAL—£5,000 IN SHARES OF £1] EACH. 
This Society is éstablished on a purely scientific basis for the purpose of providing at St. Helier’s, Jersey—in connection with a Natural History 


Museum and Exhibition of the living mhabitants of the Cage | 
successtul prosecution ot Marine Riological investigation. There will li 

to other 
investigation. 


The Institution, which will be conducted on a system embodying the advantages of the well-known Nap!es Aquarium and Zool 
land, U.S., will be under the immediate personal control of Mr. W. SAVILLE KENT, F.L.S., 


Anderson Schco! of Natural History at Penikese Island. 


seas— Laboratories with all suitable Apparatus and Instruments essential for the 
ewise be a Dépér for the supply of living or carefully 
useums, Science Schools, and Aquaria, or to Naturalists who may require tne same for the purpose of class 


rvea Marine Specimens 
emonstration or for private 


ical Station and the 


F.ZS., &c., formerly Assistant in the Natural History Departments of the British Museum, and for some years Naturalist and Curator to several of the 


leading English Aquaria. 


The Funds for the establishment of the Channel Islands Zoological Station are being raised partly by Donations and a> 
considerable amount has already been subscribed. For Prospectuses and further particulars, apply ‘to the Secretary, 16, 


Charles Darwin, LL.D., F.R.S., £20; Dr. J. Millar, F.L.S., £2; Prof. R. 
Mr. C, Le Feuvre, £2; Mr. A. de Gruchy, £10; Mr. F. Voisin, £10; Mr. J. Macready, £1 ; Mr. Frank Crisp, F.L.S., £2. 


Jersey. 
DONATIONS RECEIVED :—Mr. 


by Share Subscriptions; a 
oyal Square, St. Helier’s, 


R. Q. Cunningham, F.L.S., £5; 


SCHEERER AND BLANFORD ON THE BLOWPIPE. 
New and Revised Edition, price 4s. 


An INTRODUCTION to the USE of the 
BLOWPIPE, from the German of Dr. To. ScHeERER; to which is 
added a a. of the Blowpipe Characters ot the more important 
Minerals. By H. F. BLANFORD, F.GS. 

“‘A cheap and concise handbook, valuable alike to the chemist, the 
minevalogist, the smelter, and the miner.”—Praetical Magazine. 

“Te still holds its place as the best elementary book on the application of 
the blowpipe to the determination ot minerals.” —Nature. 


London: F. NORGATE, 7, King Street, Covent Garden, W.C. 


Sixth Edition, with Charts and Diagrams, 8vo, price ros. 6d. 
The SAILOR’S HORN-BOOK for the LAW 


of STORMS: a Practical Exposition of the Theory of the Law of 
Storms, and its Uses to Mariners in all Parts of the World By 
HENRY PIDDINGTON, late President of Marine Courts, Calcutta. 


London: F. NORGATE, 7, Kicg Street, Covent Garden, W.C. 


Crown 8vo, price 4s. 624. 


HUMBOLDT’S NATUR UND REISE- 
BILDER. Abridged from his “* Reise ‘n die Equinoctial-Gegenden des 
neuen Continents” (‘‘ Personal Narrative of Travel,” &c.), and ‘ An- 
sichten der Natur.” With Notes, Scientific Glossary, and Biographical 
Notice of the Author, By C. A. BUCHHFIM, Ph.D., Professor of 
German in King’s College, don. 

“We cordially recommend the book to schoolmasters in search of an 
entertaining and improving reading-book for the middle or higher forms.” — 
Academy. 

London: F, NORGATE, 7, King Street, Covent Garden, W.C. 


This day, 2s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 
and the work has been sovleed theonghece. 


London: J. & A. CHURCHILL, New Burlington Street. 


BRYCE M. WRIGHT’S LATEST ARRIVALS, 


| MINERALS.—Lettsomites, Chessylites from Toulon, France; 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c, 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection, Implements in great variety 
from France, America, Ireland, Swiss Lakes, and other 
localities. 

BRYCE M. WRIGHT, F.R.G.S., 
go, GREAT RUSSELL STREET, LONDON, W.C. 


NEW WORK BY THE REV. PROVOST LLOYD, D.C.L. 
Now ready, in 8vo, price 16s. cloth. 
MISCELLANEOUS PAPERS CON- 
NECTED WITH PHYSICAL SCIENCE. By HUMPHREY 
LLOVD, D.D., D.C.L., Provost of Trinity College, Dublia; Author 
of “The Wave-Theory of Light,” &c. Reprinted (by permission) from 
the Reports and Transactions of several Learned Societies. 


London: LONGMANS & CO. 


A GENUINE PERFECT COPY OF 
AGASSIZ (LOUIS) RECHERCHES sur 


les POISSONS FOSSILES, comprenant la description de 500 espéces 
qui n’existent plus, l’exposition des lois de ion et du développ 

ment organique de poissons durant toutes les métamorphoses du globe 
terrestre, une nouvelle classification de ces animaux... . enfin, des 
considérations géologiques générales tirées de I’étude des fossiles, 5 vols- 
roy. 4to. of Text, and 18 livraisons ; also one of * Dix planches de 
Squelettes,” and one more of ‘' Planches omises,” containing in ali 384 
| ad of them in tints (pub. at 648 francs), offered a (bargain, 

15 cas 
BERNARD QUARIICH, 15 Piccadilly, Londo:. 
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DIARY OF SOCIETIES. 


LonDON 


THURSDAY, Janvary 1o. 


Rovat Society, at 8.30.—Magnetic Observations taken during the Transit 
of Venus Expedition to and from Kerguelen Island: Rev. S. J. Perry, 
F.R.S.—On the Structure and Development of the Skull in the Common 
Snake: Prof. W. K. Parker, F.R.S.—Observations on the Nervous 
System of Aurelia auvita: E. A. Schafer.—On Cobra Poison: Prof. A. 
Pedler (Calcutta). 

SocigTY OF ANTIQUARIES, at 8.30.—Ballot for the Election of Fellows. 

MATHEMATICAL Society, at 8.—QOn the Meaning of the Differential 
Symbol D", 2 Fractional: J. Hammond.—Partial Differential Equations 
with Several Dependent Variables: Prof. Lloyd Tanner.—On the Relation 
between the Functions of Laplace and Bessel: Lord Rayleigh, F.R.S. 

Lonpon INSTITUTION, at 7.—English Novelists of the Nineteenth Century : 
Prof. H. Morley. 

WATFORD NatTurat History Socrety, at 8.—The Products of Hertford- 
shire: The Rev. James C. Clutterbuck, M.A. 


FRIDAY, Janvary 11. 
QuexeTT Microscopicat at 8. 
SUNDAY, January 13. 
Sunpay Lecture Socigty, at 4.—The Pyramids and Obelisks of Egypt: 


R. A. Proctor. 
MONDAY, Janvary 14. 

GEOGRAPHICAL SocigTy, at 8.30. 

SocizeTy OF ARTS, at 8 tor Lecture; Manufacture of Paper: W. 
Arnott, 

Lonvon INSTITUTION, at 5.—Health and Education : D . B. W. Richardsonf 

TUESDAY, JANvARY 15,°- 

ZooLocicaL Society, at 8.30.—A Revision of the Genera ‘and Species o 
European and Asiatic Lithosiide: F. Moore.—List of the Birds Collected 
in Costa Kica: A. Boucard.—Descriptions of Seven New Species of Land 
Shells recently Collected in Costa Rica by Mr. A. Boucard: G. French 
Angas.— Description of a New Species of Latiax7s: G. French Angas. 

STaTiSTICAL SOCIETY, at 7.45.—Recent Accumulations of Capital in the 
United Kingdom: R. Giffen. 

InsTITUTION OF CivIL ENGINEERS, at 8. 

SocigTy oF ARTS, at 8.—African Section ; The Zu'u Kafiirs : F. B. Tynney. 

SourH Lonpon Microscopicat at 8. 


WEDNESDAY, January 16. 


ENTOMOLOGICAL SOCIETY, at 7. 

oaeee oF ARTS, at 8.—India-Rubber and Telegraphy: T. T. P. Bruce 

arren. 

Croypon MicroscoPicaL CLUvB, at 8,30. 

THURSDAY, JANvary 17. 

Royat Socrgty, at 8.30. 

Linngan Society, at 8.—On /yfsiprymnodon, a Genus indicative of a 
Distinct Family in the Diprotodont Section of the Marsupialia: Prof. 
Owen.—On the Nutrition of Drosera rotundifolia: Francis Darwin.— 
— Touching Recent Researches on the Radiolaria: Prof. St. G. 

ivart. 

Lonpvon INsTITUTION, at 7.—English Novelists of the Nineteenth Century : 
Prof. H. Morley. 

Cuemicat Society, at 8.—On the Intrinsic Luminosity of Benzole: Dr. 
Frankland and Mr. Thorne.— On the Action of Reducing Agents on Potas- 
sium Permanganate ; F. Jones.—On the Alkaloids of the Aconite Family. 
Part II. The Alkaloids of Aconitumferox: Dr. Wrightand Mr. Luff.—On 
the Action of Sulphuric Acid on Copper: Spencer Pickering.—On the 
Decomposition Products of Quinine; Dr, Ramsay and T. T. Dovbie, M.A. 


SATURDAY, January 19. 
PuysicaL Society, at 3. 


OWENS COLLEGE, MANCHESTER. 


The COUNCIL is prepared to appoint a Demonstrator and Assistant- 
Lecturer in Chemistry whose time would be required to be devoted 
entirely to the duties of the office. 

The fixed Stipend will be 1co/. per annum. 

Applications, accompanied by Testimonials, and add d to the Council, 
ander cover to the Registrar, will be received up to the 26th instant. 

The Principal of the College will be glad to give further information 
respecting the Duties and Emoluments attached to the office. 

J. HOLME NICHOLSON, Registrar. 


LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the — of every description of building from the 

ctive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Js applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 
R. 8. NEWALL & CO., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL. 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


BURGOYNE, BURBIDGES, CYRIAX, FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 

Sole Agents for C. A. KAHLBAUM, Berlin. 

Price Lists and Special Quotations upon application. 


MOTTERSHEAD AND CO. 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 
(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, — Pure Chemicals, &c., post 


Orders of £2 value and upwards delivered carriage-paid to any 
railway station in England or Wales, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


POPULAR SCIENTIFIC WORKS BY R. A. PROCTOR, B.A. 
NEW EDITIONS, REVISED AND BROUGHT UP TO THE 
PRESENT STATE OF ASTRONOMICAL SCIENCE. 


In crown 8vo, with 14 Illustrations, price 10s. 6d. 


OTHER WORLDS THAN OURS; the 


Plurality of Worlds Studied under the Light of Recent Scientific 
Researches. Fourth Edition. 


TREATISE ON THE CYCLOID and all 


Forms of Cycloidal Curves, and on the Use of Cycloidal Curves in 
dealing with the Motions of Planets, Comets, &c , and of Matter pro- 
jected from the Sun, Large crown 8vo, with 161 Diagrams. Price 
tos. 6d. 


The SUN. Third Edition, with 1o Plates 


(7 Coloured) and 106 Woodcuts, Crown 8vo. 145. 


TRANSITS of VENUS, Past and Coming. 


Third Edition, with 20 Plates and 38 Woodcuts. Crown 8vo. 8s. 6d. 


NEW STAR ATLAS for the Library, the 


School, and the Observatory, in Twelve Maps, with Two Index-Plates 
Introduction, &c. Crown 8vo. 55. 


LARGER STAR ATLAS for Observers and 


Students, showing 6,000 Stars, 1,500 Double Stars, Nebule, &c 
Fourth and Cheaper Edition, with Two Index-Plates. Folio, 15s., or 
the Twelve Maps, only 12s. 6d. 


The UNIVERSE of STARS, Researches 


into, and New Views respecting, the Constitution of the Heavens. 
Second Edition, with 22 Charts (¢ Coloured) and 22 Diagrams. &8vo. 
tos 6d. 


LIGHT SCIENCE for LEISURE HOURS. 


Familiar Essays on Scientific Subjects. Two Series, 75. 6d. each. 


ESSAYS on ASTRONOMY. §8vo. Price 


yes 


LONGLIANS & CO, 


London ; 
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HOW & CO”S COMPLETE MICRO- 
SCOPE, £13 15s. 
HOW & CO”’S POPULAR BINOCULAR 


MICROSCOPE. £12 1235, 
& CO.”S STUDENT’S MICRO- 
SCOPE, ss. 

HOW & CO.’"S MICROSCOPE LAMP, 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTEKNS and DISSOLVING 


VIEWS. 
HOW & CO’/S NEW LANTERN—The 
“ KALOPHANERON.” 
HOW CO.’S GEOLOGICAL SLIDES 
for the LANTERN. 
See How «& Co.’s Catalogue of T.anterns, post free, 64. 
JAMES HOW AND CO.,, 
7 s ST. BRIDE STREET, LONDON. 
KUPTURES.—BY ROVAL PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 
: is allowed by upwards of 500 Medical Men to be the most effec- 
‘2 sitive invention in che curative treatment of Hernia’ The use of 
a steel spring, so often hurt ul in its effects, is here avoided ; a 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated and full instructions by Post, 6 Stamps. 
a 


ailed abroad free 
TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


CAw BE HAD OF 


W. LADD & Co. 


11 and 12, BEAK ST., REGENT ST., LONDON, W 


soft bandage being worn round the body, while the req 
resisting-power is —_— by the MUC-MAIN PAD and 
PATENT LEVER, fiving with so much ease and closeness 


that it cannot be detected, and may be worn during slcep. A 
descriptive circular may be had, and the [rus, (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a rate Truss, 16s., 21s., 26s. 6d., and hry 6d. Post 


31s. 6d., 425., and 52s. 


= + 
Umbilical 425. and 52s. 
P \st Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
&c , for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
ordinary stocking. 2 48. 6d., 75. 6d., 10s., and 16s. each. 


'OHN WHITE, Manufacturer, 228, Piccadilly, London. 


©. TISLEY 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 
OF. DEWAR’S NEW ELECTROMETER 


PR 
Tor developing and measuring minute quantities of motive Force. 


GALTON'S WEISTES (oth fr 

ca blackened giass—most attractive for Class Demonstration—from 
- pe ben Curves drawn on card, post free, 3s. per dozen, 

Ss TEREOSCOPIC Do., giving visibly solid figures of wave motions, 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 

mental purposes. 

P sce Lists of Acoustic Apparatus. with Drawings and Description of the 
Harmonograth, Post Free, 2d 


172, 


JAMES WOOLLEY, SONS, & CO., 


69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


PICK-ME-UP. 


An Infallible Restorative. 

An agreeable, prompt, and effe I tonic, stimulant and hic. This 
elegant remedy anon and indisposition arising from the effects 
of alcoholic drinks, and at once restores and im tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
Moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each. 
PREPARED ONLY BY THE PROPRIETOR, 
G ANDREWS, 
No. 1, LITTLE ST. ANDREW’S STREET, 
UPPER ST. MARTIN’S. LANE, W.C, 
See Treatise on the efficacy, medicinal action, and compesition of the 


“ Pick Me-Up,” by the Proprietor, 
A CERTAIN 


HOLLOWAYS OINTMENT 


For BAD BREASTS, OLD WOUNDS, and SORES, If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben von Dr. W. SKLAREK, Erscheint seit 1 Januar, 1868. 


In Wochennummern. 


Preis vierteljahrlich 4 Mark. 


Der “* Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lésung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Lander—zum Theil in Original-Artikeln, zum Thei! aus 


cen Verbandlungen der Vereine und Akademi: en sowie aus Fachjournalen 


In und in gedrangter Kiirze wiederzugeben. 


Ein solche Darstellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschatrliches Fach 

bearbeiven und b-i engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 

iibrigen Gebieten regelma-sig das Wichtigste und Interessanteste kennen zu lernen wiinschen. _ oat 
Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten, 


Berlin. 


FERD, DUMMLER’S VERLAGSBUCHHANDLUNG. 


Harrwitz & Ges:man, 
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NOW READY. 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM 8vo. 


EDITED BY 


GEORGE GROVE, D.C.L. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “ Methods” and special text-books 
there is no lack, nor of dictionaries of “musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pia:oferte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 


Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician. Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be named ;— 


J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A.; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E, Dannreuther, Esq. ; E. H. Donkin, Esq. ; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford; C, Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C, F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault; Arthur Sullivan, Esq., Mus, Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


‘ PART II. will be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON, 
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SCHOOL-BOOKS, GEOGRAPHICAL AND SCIENTIFIC. 


GEOGRAPHY. 
THE PUBLIC SCHOOLS ATLAS OF 


MODERN GEOGRAPHY, in thirty-one entirely New Coloured 
Maps. Edited by the Rev. G. BUTLER, M.A. Imperial 8vo, or 
imperial 4to, price ss. cloth. 


THE PUBLIC SCHOOLS ATLAS OF 
ANCIENT GEOGRAPHY, in_twenty-eight Nae | New Colcured 
Maps. Edited by Rev. G. BUTLER,M.A. Imperial 8vo, or imperial 
4to, price 7s. 6d. cloth. 

‘This excellent Atlas will certainly be received with no less favour than 
that accorded to the ‘ Public Schools Atlas of Modern Geography,’ to which 
itis similar in form and style. It is an historical Atlas, and the care of its 
Editor is shown in each of the twenty-eight naps, in which sre embodied 
the results of his researches Places referred to by Heredotus, Thucydides, 
Xenophon. Sallust. Livy, Caesar, and Tacitus are given in the sheets which 
illustrate Greek and Roman history at varius periods The regions around 
the Eastern basin of the Mediterranean, therefore, frequently appear ; some- 
times, as in Map re (which is double). to show Greece and A-ia Minor 
during the Peloponnesian War, and again, as in Map 11, to exhibit the 
Peloponnesus itself on a larger scale. To assist the student of classic story 
enlarged — ot battle-fiel is are inserted, avd the overations before Syra- 
cuse are illustrated by no less than tour separate engraving. We mention 
these details »n proof of the painstaking care bestowed upon this work to 
adapt it to purposes. Gallia, Hispania, Germania, Aegyptus, Rritanuia, 
&c., are in the series, and we believe that the many young teachers who 
intend to graduate at the London University will find in thi, work all 
they need ro assist them in studying the geography of any author prescribed 
in each of the three stages of ther progress, it saves much time to have 
thoroughly good maps constantly at hand for referencs. A copious INDEX 
completes the utility of this capital Atlas."—The Schoolmaster. 


BISHOP BUTLER’S ATLAS OF 
MODERN GEOGRAPHY. New Edition, enlarged to thirty-three 
full-coloured Maps, engraved on Steel, with a copious Index. Royal 
8vo, Gd. 

BUTLER’S JUNIOR MODERN ATLAS, price 4s. 6d. 


BISHOP BUTLER’S ATLAS OF 
ANCIENT GEOGRAPHY, enlarged tc twenty-four full-coloured Maps, 
with a complete Index. New Edition, corrected. Royal 8vo, 12s. 

BUTLER'S JUNIOR ANCIENT ATLAS, price 4s. 6d. 


BISHOP BUTLER’S GENERAL ATLAS 
-. OF MODERN AND ANCIENT GEOGRAPHY, comprising fifty- 
seven full-coloured Maps; and complete Indexes. Royal 4to, 22s. 


OUTLINES of PHYSICAL GEOGRAPHY, 
Descriptive of the Inorganic Matter of the Globe and the Distribution 
of Organised Beings. By EDWARD HUGHES. With eight Coloured 
Maps. 12mo, 3s. 6¢. Questions, 6¢. 


A MANUAL OF GEOGRAPHY, PHY- 
SICAL, INDUSTRIAL, AND POLITICAL. For the use of 
Schools and Colleges. ew Edition, revised throughout up to the 
present date. By W. HUGHES, F.R.G.S., late Pro of 
Geography in King’s College and in Queen’s College, London. With 
Six Coloured Maps. Fcap. 8vo, price 7s. 6d. 


[Orin } Part 3s. 6d. cloth. 
2 farts § Part 11,.—Asia, Africa, America, and Australia, 4s. 
By the same Author. 

THE GEOGRAPHY OF BRITISH HISTORY, New Edition, 
revised and condensed, with 3 Maps, price ss. 

TEXT-BOOK OF BRITISH GEOGRAPHY, price 1s. 64. 

A MANUAL OF BRITISH GEOGRAPHY, price 2s. 
PHYSICAL GEOGRAPHY FOR BEGINNERS, price rs, 

THE CHILD’S FIRST GEOGRAPHY, price 9d. 

THE GEOGRAPHY OF THE BRITISH EMPIRE, price od. 
GENERAL GEOGRAPHY FOR BEGINNERS, price od. 
QUESTIONS ON GENERAL GEOGRAPHY, price od. 


| SCIENCE. 


TEXT-BOOKS OF SCIENCE, 


MECHANICAL AND PHYSICAL, 


ADAPTED FOR THE USE OF ARTISANS AND STUDENTS IN 
PUBLIC AND SCIENCE SCHOOLS. 


TWENTY-ONE TEXT-BOOKS now published, each 
complete in itself, with Woodcuts :— 


ABNEY’S PHOTOGRAPHY, 35, 6d. 
ANDERSON’S STRENGTH OF MATERIALS, 35. 6¢. 
ARMSTRONG'S ORGANIC CHEMISTRY, 3s. 6¢. 

BARRY’S RAILWAY APPLIANCES, 3s. 6d. 

BLOXAM’S METALS, 3s. 6d. 

GOODEVE’S MECHANICS, 3s. 6d. 

GOODEVE’S MECHANISM, 3s. 6d. 

GORE’S ELECTRO-METALLURGY, 6s. 

GRIFFIN’S ALGEBRA AND TRIGONOMETRY, 3s. 6d. 
GRIFFIN’S NOTES AND SOLUTIONS, 3s. 6d. 

JENKIN’S ELECTRICITY AND MAGNETISM, 3s. 64. 
MAXWELL’S THEORY OF HEAT, 3s. 6d. 

MERRIFIELD’S TECHNICAL ARITHMETIC, 3s. 6d. 
HUNTER’S KEY TO MERRIFIELD’S ARITHMETIC, 3s. 67 
MILLER’S INORGANIC CHEMISTRY, 3s. 6d. 

PREECE AND SIVEWRIGHT’S TELEGRAPRY, 3s. 6d. 
SHELLEY’S WORKSHOP APPLIANCES, 3s. 62. 

THOME&’S STRUCTURAL AND PHYSIOLOGICAL BOTANY, és. 
'THORPE’S QUANTITATIVE ANALYSIS, 4s. 62. 

THORPE AND MUIR’S QUALITATIVE ANALYSIS, 3s. 6d. 
TILDEN’S SYSTEMATIC CHEMISTRY, 3s. 6d. 

UNWIN’S MACHINE DESIGN, 3s. 6d. 

WATSON’S PLANE AND SOLID GEOMETRY, 3s. 6d. 


GANOT’S ELEMENTARY TREATISE 
ON PHYSICS, Experimental and Applied. Translated by E. 
ATKINSON, Ph.D., F.C.S. aw Edition, revised and enlarged, 
with four coloured Plates and 820 Woodcuts. Post 8vo, 15s. 


GANOT’S NATURAL PHILOSOPHY 
FOR GENERAL READERS, AND YOUNG PERSONS; a 
Course of Physics divested of Mathematical Formulz, expressed in 
the language of daily life. Translated by E. ATKINSON, Ph.D.,F C.S. 

Third Eainon, with two Plates and 429 Woodcuts. Crown 8vo, 7s. 6. 


WEINHOLD’S INTRODUCTION TO 
EXPERIMENTAL PHYSICS, Theoretical and Practical ; including 
Directions for constructing Physical Apparatus and for making Exreri- 
ments. Translated by Bb. LUEWY, F.R.A. With a Preface by 
ag G. = Foster, F.R.S. Three Coloured Plates and 404 Woodcuts. 

vo, 315. 6d. 


PRACTICAL MECHANICS, an Elemen- 
tary Introduction to their study, illustrated by numerous Examples. 
By the Rev. J. F. TWISDEN, M.A., Prof. of Math. in the Staff 
Coll. Fifth Edition. Crown 8vo, 10s, 62. 


FIRST LESSONS IN THEORETICAL 
MECHANICS, By the Rev. J. F. TWISDEN, M.A., Professor of 
Staff College, Sandhurst. ith 154 Diagrams. 


LESSONS IN ELEMENTARY 
MECHANICS. Introductory to the Study of Physical Science. By 
PHILIP MAGNUS, B.Sc., B.A., Life-Governor of University College, 
London. New Edition, with 124 Woodcuts. Small 8vo, 3s. 6¢. 


Messrs. LONGMANS & CO?2S CATALOGUE of SCHOOL BOOKS for 1878 may be had 
gratis or post-free on application to 39, Paternoster Row. Specimen copies of some of the more recently 
published School Books included in this Catalogue will be presented to Teachers, on the understanding 

hat works so presented will be adopted if found suitable. 


London: LONGMANS & CO., Paternoster Row. 


Priated by R. Cray, Sons, anp Tayior, at 7 and 8, Bread Street Hill, 
MAcmILLAN 


anv Co., at the 


ia Street, in the City of London, and published by 


Queen Victoria 
a2, Bond Street, New York.—Tmurspay, January 10, 1878 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
“* To the slid ground 
Of Nature trusts the mind which builds for aye.”’—WORDSWORTH 
NO. 429, VOL. 17] THURSDAY, JANUARY 17, 1878 [PRICE $5 PER ANN. 
Registered as a Newspaper at the Gennd Post Office. el ee [All Rights are Reserved, 
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2 ABSORPTION SPECTRA AS MAPPED WITH THE MICRO-SPECTROSCOPE. 
ABSORPTION SPECTRA. 
S; a 
ssed in MR, BROWNING has great pleasure in announcing to the scientific public a new method of showing absorption spectra. This 
i €citsists in dissolving the substances in gelatine. A set of 12 substances giving characteristic spectra is mounted ona plate. By 
ee placing a portion of two of the substances in front of the spectroscope slit, two spectra can be seen simultaneously, and in all 18 
different comparisons can be made in this manner. 
TO Price of the plate in Morocco case, 6s, 6d. The spectra of the whole of the substances on these plates are admirably shown 
~ NEARLY READY. 
“HOW TO WORK WITH THE SPECTROSCOPE.” 
nen: A Manual of Practical Manipulation with Spectroscopes of all kinds, including— 
les, 
DIRECT-VISION SPECTROSCOPES. AUTOMATIC SPECTROSCOPES. 
CHEMICAL SPECTROSCOPES. BESSEMER SPECTROSCOPES. 
SOLAR SPECTROSCOPES. MICRO-SPECTROSCOPES. 
-AL STAR SPECTROSCOPES. | SCREEN SPECTROSCOPES. 
en And accessory Apparatus. With above 30 Engravings and Diagrams. By JOHN BROWNING, F.R. A.S., M.R.L, &., &e. 
PRICE ONE SHILLING AND SIXPENCE. 
RY BOUND IN CLOTH. 
ollege, Just Reapy, 
A NEW ILLUSTRATED CATALOGUE OF SPECTROSCOPES., 
had PRICE SIXPENCE. 
ently LIST OF SPECTROSCOPES SENT FREE. 
ding 
| JOHN BROWNING, 
a OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
y SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 


63, STRAND, W.C., LONDON. 


PRIZE MEDAL, 1862. ESTABLISHED 105 YEARS. 
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UNIVERSITY COLLEGE, LONDON. 


* The Hygienic Laboratory is open for Instruction in the Analysis of Water, 
Air, Fodds, &c., under the direction ot Prof. Corfield, assisted by H. 


Robson, Esq., B.Sc. Lond. 
TALFOURD ELY, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC AND FIRST B.Sc. EXAMINA- 
TIONS OF THE UNIVERSITY OF LONDON. 


ELEMENTARY BIOLOGY.—The Course of Elementary Histology 
and Physiology will begin on MONDAY, January 28, at 2 o'clock, and 
will be followed by a Course on the Structure and Life-History of a series 
of Typical Plants. Fee for both Courses, £4 4s. These Courses will be 
conducted by the Assistant Professor of Physiology, Mr. E. A. Schafer. 


TALFOURD ELY, M.A., Secretary. 
QUEEN’S UNIVERSITY IN IRELAND. 


Notice is"hereby given, that on FRIDAY, the 1st day of March next, the 
Senate of the Queen’s University will proceed to elect Examiners in the 
following subjects, and at the salaries stated, to hold such Examinations 
during the year, beginning April 1, 1878, as are now, or may be, appointed 
by the Senate. The Examinations will begin on the 4th of June. 

Medicine ... «i. 
Surge 
Midwifery, &c. .. 
Materia Medica... 
Medical Jurisprudence ... 


Application to be made, by letter, addressed to me on or before February 
15. Applications received after that date will not be considered. 
(By order), 
G. JOHNSTONE STONEY, M.A., F.R.S, Secretary. 
Queen's University, Dublin Castle. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The post of DEMONSTRATOR of NATURAL PHILOSOPHY 
(value about £50 a year) is VACANT. Candidates are invited to send their 
applications, with testimonials, to the Warden of the College, the Warden’s 
House, St. Bartholomew’s Hospital, E.C., on or before January 17, 1878. 
The Warden will be glad to see Candidates at his house, or to answer 
inquiries by letter. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 
ARRANGEMENTS FOR NEXT WEEK. 
Hour, Three o'clock. 

Prof. ALrrep H. Garrop, M.A., F.R.S.—Twelve ‘Lectures on “ The 
Protoplasmic Theory of Life and its Bearing on Physiology ;” beginning on 


Tuesday next, January 22. 

Janes Dewar, Esq., M.A., F.R.S.—Twelve Lectures on Chemi:. 
try of the Organic World ;” on Thursday next, January 24. 

R. Boswortu Situ, Esq., M.A.—Seven Lectures oa “Carthage and 
the Carthaginian; ;” on Saturday next, January 26. 

Subscription to all the Courses in the Season, Two Guineas ; to a Single 
Course, according to length, One Guinea, or Half-a-Guinea. Tickets now 
issued daily. 

The Fripay Eveninc Megtincs will begin on January 23, at 8 P.o., 
when Prof. Huxley will give a Discourse at 9 p.M., on “ William Harvey.” 
Prof, Tyndall will probably give the Discourse on March 22, 


YORKSHIRE GEOLOGICAL AND 
POLYTECHNIC SOCIETY. 


President. 
The Marquis oF Ripon, K.G., D.C.L., F.R.S., &c. 


Vice-P residents. 


Duxe oF LeeEps. 
Duxe or Norrouk. 
Earu oF 
Viscount GALWway. 


EarRv 
EARL OF WHARNCLIFFE. 
Ear. oF EF! InGHAM. 
Lorp LonDFSBOROUGH. 
Lorp HouGuTon. Jno. WATERHOUSE, Esq., F.R.S. 
Lorp HA Ep. Axroyp, Esq., F.S.A. 

W. T. W. S. STanuHore, Esq., M.P. W. B. Danson, M.P. 


Honorary Secretary. 
James W. Davts, Esq., F.L.S., F.G.S., Chevinedge, Halifax. 


This Society, for forty years the West Riding Geological and Polytechnic 
Society, and recently changed to its present title with the expectation of 
filling a more extended sphere of usefulness, has for its object the investiga- 
tion of the geology and cognate sciences relating to Yorkshire, the publica- 
tion of papers, reports, and transactions, and the holding of public meetings 
for discussing topics connected with these various subjects. The Subscription 
is 13s. per annum. ‘Those interested in the GeoLocy oF YorKSHIRE, and 
desirous of becoming members, are requested to send their names to the 
Secretary, to whom also any communications may be directed. 


OWENS COLLEGE, MANCHESTER. 


The Council is prepared to appoint a DEMONSTRATOR in BIOLOGY, 
whose time would be required to be devoted entirely to the duties of the 
office. The appointment will date from May 1 next, and the salary will be 
4150 per annum. 

Applications, accompanied by testimonials, and addressed to the Council, 
under cover to the Registrar, will be received up to February 4. 

The Principal of the College will be glad to give further information to 


intending candidates. 
J. HOLME NICHOLSON, Registrar. 


OWENS COLLEGE, MANCHESTER. 


The COUNCIL is pups to appoint a Demonstrator and Assistant- 
Lecturer in Chemistry whose time would be ired to be d d 
entirely to the duties of the office. 

The fixed Stipend will be roof per annum. 

Applications, accompanied by Testi Is, and add d to the Council, 
under cover to the Registrar, will be received up to the 26th instant. 

The Principal of the College will be glad to give further information: 
respecting the Duties and Emoluments attached to the office. 

J. HOLME NICHOLSON, Registrar. 


SUNDAY LECTURE SOCIETY.—LEC- 


n of 


Members’ Annual Subscription, £1. 
Sixpence, and (Reserved Seats) ¢ Shilling. 


The KEW COMMITTEE of the ROYAL 


SOCIETY hereby give Notice that they are now prepared to ve 
the annexed Mark, together with a Register Number —_ — 
Date, upen all Thermometers submitted to them for veri- 
fication, in addition to giving a Table of Errors. 

‘The Fee for Engraving the Mark will be Threepence, which 
will be charged in addition to the ordinary Fee of One Shilling 
for furnishing a List of Corrections. 

As heretofore, instruments are received by Mr. Strachan, 
116, Victoria Street, Westminster, for transmission to the Kew 
Observatory. 


G. M. WHIPPLE, Superintendent. 
Kew Observatery, Richmond, Surrey, January 9, 1878. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Education for Boys. 
Science, 


ner ee to particularly to Chemistry, both theoretical 
ani racti 
Siena to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. 3 Dr. Roscoe, 
Smithy F-R.S.} Dr. Tyndall, ERS. ; Dr. Voeicker, 
nm, F. 4 
The Spring Term begins Thursday, Jan‘ £7. 


LANCASTER SCHOOL. 


Head Master—Rev, W. E. Pryke, M.A., St. John’s College, Cambridge, 
14th Wrangler, 1866, 
Second Master—Rev. W. T. Newsotp, M.A, Fellow of St. John’s 
College, Cambridge, sth Classic, 1873. 

Assistant Masters—J. H. FLATHER, Esq., B.A., Emmanuel College, Cam- 
bridge, r4th Classic, 1876, and Lightfoot Modern History Scholar in the 
University ; J. C. Witton, Esq., B.Sc. Lond., &c , &c. 

New Buildings, including a LABORATORY, were opened on September 
24, by the Bishop of Manchester. 3 é 

There are University Scholarships, which may be given for proficiency in 
Science. 

For P; 
Lancaster. 


&e., add: Rev. the Heap Master, School House, 


CHRISTY COLLECTION. 


The Christy Collection of Ethnography at 103, Victoria Street, West- 
minster, will be RE-OPENED to the Public on FRIDAY, January 13, 
from ro till 4 o’clock, and on every subsequent Friday, until further notice, 
between the same hours, Tickets to view the Collection may be obtained 
from the Messenger at the British Museum ae 

C. T. NEWTON, Deputy Principal Librarian. 


British Museum, January 8, 1878. 


UNIVERSITY of LONDON.—Prelimi- 
NARY SCIENTIFIC EXAMINATION.—Special Classes (open to 
Students not otherwise attached tothe Hospital) in the subjects of this 
Examination, are held at ST. BARTHULOMEW’S HUSPITAL, 
and will begin on Monday, January %* Fee, including Chemicals 
(to Students of the Hospital), 82. 8s. To others, ro/. ros. For par- 
ticulars, apply personally, or by letter, to the Warden of the College, 
St. Bartholomew’s Hospital, E.C. 
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MICROSCOPIC OBJECTS 
@f the highest attainable perfection, illustrating Anatomy, Physiology, 
Maller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, Post free, wit! 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N- 


LADIES’ EDUCATIONAL ASSOCIA- 
TION, in connection with University College, London. 
Prof. CORFIELD will give a Course of about Eleven Lectures on 
averse on Thursdays, at 2.30 P.M., beginning January 24. Fee, 
11s. 6d. 
nel in the office at the College, or of J. E. Mylne, 27, Oxford 


Square, W. 


MATHEMATICS and PHYSICS.—Tuition 
and Preparation for Examinations, by London University Honours 
Man and Exhibitioner of University College experienced in teaching.— 
Apply to Publishers to University College, 137, Gower Street, W.C. 


To Geologists and Naturalists. 


ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in Naturs last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

iculars of Subscription may be obtained y writing to THomas FLoyp, 
sq-, Sussex House, owed Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


SHEPPEY FOSSILS. 


1oo unnamed Fruits, Shells, &c., 2s, 6a. ; 100 selected Specimens, named, 
in about 40 Species, 10s. 


Carriage paid to London, 

Specimen Fruit and Copy of Paper on Geology of Sheppey, post free for 
three penny stamps. 

W. H. SHRUBSOLE, Isle of Sheppry. 


LIVING SPEGIMENS FOR THE MIGROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER.-—‘* Pellet by pellet, or brick by brick, does the Melicerta build 
her house, which widens gradually from the foundation to the summit, and 
every layer is placed with admirable regularity.”—Slack's Marvels of Pond 
Life. Also Hydra vulgaris, Cyclops quadricornis, Actynophrys sol. 

Specimens of any one of these species and occasionally of many others 
sent by post for 1s, in 1d. or 4d. stamps. 


THOMAS BOLTON, Hyde House, Stourbridge. 


BAR MAGNETS, 4.x 3 in., 2s. 6¢. per pair. 
Ferrotype discs, rs. the pair; Wound reels, 3s. the pair; No. 36 Silk- 
covered Wire, 4s. the }lb.; Double-line Wire, 2d. per yard; Binding 
Screws, 3s. the doz. ; Electric Call-bell, with Key, Switch and Battery, 
43 the Two Sets complete; Magnetic ditto,, £4 4s. Orders over 5s, 
post free. Illustrated Catalogue, Two Stamps.—EDWARD PATER- 
SON, Electric Bell Works, 3, Redford Court, Covent Garden, W.C, 


THE TELEPHONE. 


ARRANGEMENTS for exhibiting Prof. BELL’S ARTICULATING 
TELEPHONE can be made by applying to Eowarp PaTgErson, Agent and 
Licencee, 3, Bedford Court, Covent Garden, W.C. 


FOR SALE.—An Equatorially-mounted 
BRASS REFRACTING TELESCOPE, by DOLLOND, London, in 
first class working order, 3)%; inch clear aperture, 5} feet focal length. 
Four Astronomical and two Terrestrial Eye-pieces. Diagonal Eye- 
piece for Zenith Observaticns. Finder, Slowand Rapid Movement in 
Right Ascension and Declination. The whole in Mahogany Case, with 
firm Tripod Stand and Steadying Rods. Cost 120/, to besolda 
bargain.—App!y—GEO. F. RIDDIFORD, Barnwood Lodge, near 
Gloucester. Photograph can be had. 


MICROSCOPIC OBJECTS. 


Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth, 
Fish Scales, Anatomical Preparations from the Human Subject and Lower 
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole 
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder- 
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara- 
_— Diatomacez, Salts, Crystals, Sections of Rocks, Fossils, Minerals, 


Ochreous Iron in Moss-like Forms in Calcite, 1s. 6d. post-free. 
Stellar Mica, or Canadian Phlogopite, 1s. 3¢. post-free. 
Catalogues free, 
THOS. D. RUSSELE, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


ROYAL POLYTECHNIC and BERNERS 
wate and Class Study are every vening. ntle- 
men for Woolwich, the Examinin; 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the 
Polytechnic, or 44, Berners Street, W. 


Price rs. MONTHLY. 


MACMILLAN’S MAGAZINE 
FOR JANUARY, 1878, 
a CONTENTS. 
Natural Religion.” Fart. 
2.—“ Dr. Lavardin. A Sketch” By Miss Cross, 
3.—“ Ears and Eyes.” By J. Norman Lockyer, F.R.S, F.R.A.S., &c., &c. 
4.—‘‘ A Greek Mother's Song.” 
5.—*‘ Schliemann’s Mycenz.” By the Rev. J. P. Mahaffy. 
6 —“ Dulcissima ! Dilectissima! A Passage in the Life of an Antiquary,” 
By R. Ferguson, M.P. 
7.—* Famines and Floods in India. 
Volumes I. to XXXVI. handsomely bound in cloth, Price 7s. 6% each, 


now ready. 
MACMILLAN anp CO., LONDON, 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Tren, M.B., F.L.S.,:British Muscum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 

On and after January 1, 1878, the JOURNAL OF. BOTANY will be 
printed and published by T. P. Newman, 32, Botolph Lane, E.C , to whom 
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6a, 
bound in cloth), covers for the volume (price ts.), and back Numbers, can 
also be obtained of Mr. Newman. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom. Post-Office Orders 
payable at EASTCHEAP. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Douctas, R. McLacutan, F.R.S., E. C, F.Z.S. 
and H. T. Stainton, F. 5 

This Magazine, commenced in 1864, contais standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I.to V. (strongly bound in cloth) may be obtained by purchasers of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 7s. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 
address. 

On the rs of every Month, price One Shilling. 
THE ZOOLOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited b : 
J. E. Hartine, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
N: History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only ny fessional 
paper in Germany, dedicated exclusively to Maritime Objects. ec i 


ffice: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. FREEDEN, M. 


Geology of Oxford, and the Valley of 
THE THAMES. By JouHN Puituips, M.A., F.R.S., 
Professor of Geology, Oxford. 8vo, cloth. 1/. Is. 

“It may be cordially and confidently recommended to all geologists to 
whom the Secondary rocks of England are a subject of interest.” —Academy. 
“* A most important contribution to the knowledge of the ancient history 
of the earth, and supplies a need which happens just at this time to be 
keenly felt.” —Nature. 
MACMILLAN & GO., LONDON. 


WANTED.—Clean Copies of NATURE, 
No. s6.—Address NATURE Office, 29, Bedford Street, Strand W.C. 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, LONDON, during the Month of FEBRuARY, 1878. Entomologists and Natural-History 
Societies are requested cordially to co-operate so that the Exhibition may be not only interesting and instructive to the Public 
generally, but of interest to those who devote their attention to this branch of Science. 

The support already promised warrants the anticipation of a most successful Exhibition of complete collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural-History Society (the members of which are Exhibitors) are invited, in conjunction with certain well-known Entomologists 
selected by the Royal Aquarium Society, to form a Committee of Management, into whose hands the whole arrangements will be 
intrusted, with any assistance requisite from the Royal Aquarium Society. 

The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors wil] 
be to deposit and remove the various collections. One department will be set aside for the Exhibition of Entomological para. 
phernalia, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusement; 
durirg the period of the Exhibition, which will probably extend over a week. 

Any information required may be obtained from Mr. JouNn T. CARRINGTON, Royal Aquarium, Westminster ; or from 
Mr. A. B. Farn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 
Space should be addressed. 

Royal Aquarium, London, December 22, 1877. 


CHANNEL ISLANDS’ ZOOLOGICAL STATION AND MUSEUM AND INSTITUTE OF 
PISCICULTURE SOCIETY, LIMITED, 


CAPITAL—£5,000 IN SHARES OF £1 EACH. 


This Society if established on a purely scientific basis for the purpose of providing at St. Helier’s, Jetsey—in connection with a Natural History 
Museum and Exhibition of the living inhabitants of the surrounding seas—Laboratories with all suitable Apparatus and Instruments essential for the 
successful prosecution of Marine Biological investigation. There will likewise be a Dépét for the supply of living or carefully preserved Marine Specimens 
to other Museums, S Schools, and Aq » or to Naturalists who may require the same for the purpose of class demonstration or for private 
Investigation, 

The Institution, which will be conducted on a system embodying the advantages of the well-known Nap!es Aquarium and Zoological Station and the 
Anderson School of Natural History at Penikese Island, U.S., will be under the immediate personal control of Mr. W. SAVILLE KENT, F.L.S., 
F.Z S., &c., formerly Assistant in the Natural History Departments of the British Museum, and for some years Naturalist and Curator to several of the 
leading English Aquaria, 

The Funds for the establishment of the Channel Islands Zoological Station are being raised partly by Donations and partly by Share Subscriptions ; a 
= amount has already been subscribed. For Prospectuses and further particulars, apply ‘to the Secretary, 16, Royal Square, St. Helier’s, 

ersey. 

DONATIONS RECEIVED :—Mfr. Charles Darwin, LL.D., F.R.S., £20; Dr. J. Millar, F.L.S., £2; Prof. R. O. Cunningham, F.L.S., £5; 
Mr. C, Le Feuvre, £2; Mr. A. de Gruchy, £10; Mr. F. Voisin, £10; Mr. J. Macready, 41 ; Mr. Frank Crisp, F.L.S., £2. 


Post 8vo, cloth, free by post, $8. CONSUMPTION: 


SCIATICA, LUMBAGO, and BRACHIAL. | its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
GIA: their Nature and Treatment, and their Immediate Relief and upon the Principles of Stoechiological Medicine, by 


Rapid Cure. By HENRY LAWSON, M.D., Assistant Physician to 
Sc Mary's Hospital, late Editor of The Microscopical Fournal, &c. J OHN FRANCIS CHURCHILL, M.D., 
With an Appendix on the Direct Treatment of Respiratory Diseases 
London : WILLIAM TEGG & CO., Pancras Lane, Cheapside. (Asthma, Bronchitis, &c.) by Stcechiological Inhalants. And Reports of 
ird, Santa Maria, mez, Maestre, Parigot, Reinvillier, vez, Leri- 
THE QUARTERLY REVIEW, verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 
* Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
No. 289, is published THIS DAY. Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 
ConTENTS. London: LONGMANS & CO. 
TTALY ABD ENGLAND. GANOT’S PHYSICS AND NATURAL PHILOSOPHY. 


1L—SCIENTIFIC LECTURES: THEIR USE AND ABUSE. . 
Ill.—SCHLIEMANN’S MYCEN. In crown 8vo, with Coloured Plate and 464 Woodcuts, 7s. 6d. 


OF AN ENGLISH GENERATION THROUGH NATURAL PHILOSOPHY for GENERAL 


_— Ss MAY M 5 READERS and YOUNG PERSONS. Translated from the French 
BRENCH Cl ON of E. Ganot (with the “Author's sanction) by E. Atkinson, Ph D., 


VI —A FRENCH CRIT L 
DENTS. F.C.S., Professor of Experimental Science, Staff College. Third 


VIII.—LORD MELBOURNE. Edition, newly revised. 
Se Bae OF COMMONS AND THE OBSTRUCTIVE By the same Translator, in large crown 8vo, price 15s. 

X.—THE MEETING OF PARLIAMENT. GANOT’S ELEMENTARY TREATISE 
on PHYSICS, Experimental and Applied, for the Use of Colleges and 
Schools. Eighth Edition, revised and enlarged, with 4 Coloured Plat 

and 820 Woodcuts. 
NEW WORK BY THE REV. PROVOST LLOYD, D.C.L. In the present edition no other change has been made in the body of the 
Now ready, in 8vo, price 16s. cloth. work than a slight alteration of the size of the page, which, with the addi- 


tion of some fresh matter, has increased by about sixt es the size of the 
M ISCELLANEOU Ss PAPER Ss co N- book as it stood in the Seventh Edition. The new oe a oo rh sixty-two 
NECTED WITH PHYSICAL SCIENCE. By HUMPHREY | additional illustrations. 


LLOYD, D.D., D.C.L., P: t of Trinity College, Dublin; Author s 
of Wave-Theory of Light,” Sec. "Reprinted iby from London: LONGMANS & CO. 
the Reports and Transactions of several Learned Societies. This day is published, 
THE SCOTTISH NATURALIST, 


A QUARTERLY MAGAZINE OF NATURAL HISTORY. 
Edited by F. Bucuanan Wuite, M.D., F.L S. 


SOUND and MUSIC: a Non-Mathemati- 
cal Treatise onthe Physical Constitution of Musical Sounds and Har- 
mony. including the Chief Acoustical Discoveries of Prof. Helmholtz. FOR ¥ANUARY. 
By SEDLEY TAYLOR, M.A. late Fellow of Trinity College, Annual Subscription, free by post, 4s., payable in advance. 


a MACMILLAN an> CO., LINDOY, WM. BLACKWOOD & SONS, Edinburgh and London. 
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DIARY OF SOCIETIES. 
LonDON 
THURSDAY, January 17. 

Rova Society, at 8.30.—On Cobra Poison: Prof. A. Pedler (Calcutta).— 
On Repulsion Resulting from Radiation, Part V.: W. Crookes, F.R.S. 
—New Determination of the Mechanical Equivalent of Heat: Dr. J. P. 
Joule, F.R.S. 

SocigTy OF ANTIQUARIES, at 8.30 —Five Ancient Barrows, recently opened 
at North Newbold, Yorkshire: G. W. Thomas.—Ancient Earthwork near 
Hallaton, Leicestershire : H. A. Dibbin. 

Linnean Society, at 8.—On Hyfsiprymnodon, a Genus indicative of a 
Distinct Family in the Diprotodont Section of the Marsupialia: Prof. 
Owen.—On the Nutrition of Drosera rotundifolia: Francis Darwin.— 
Notes Touching Recent Researches on the Radiolaria: Prof. St. G. 
Mivart. 

Lonvon INSTITUTION, at 7.—English Novelists of the Nineteenth Century : 
Prof. H. Morley. 

Cuemicat Society, at 8.—On the Intrinsic Luminosity of B le : Dr. 
Frankland and Mr. Thorne.— On the Action of Reducing Agents on Potas- 
sium Permanganate: F. Jones.—On the Alkaloids of the Aconite Family. 
Part II. The Alkaloids of Aconitum ferox: Dr. Wright and Mr. Luff.—On 
the Action of Sulphuric Acid on Copper: Spencer Pickering.—On the 
Decomposition Products of Quinine: Dr, Ramsay and T. T. Dobbie, M.A. 

SATURDAY, JANvary 19. 

Puysicat Society, at 3.—On some Physical Points connected with the 

Telephone : W. H. Preece, C.E.—On Grove’s Gas Battery: H. F. Morley, 


M.A., B.Sc. 
SUNDAY, JANvary 20. 
Sunpay Lecture Sociery, at 4.—Harvey, and the Circulation of the 
Blood: Dr. B. W. Richardson. 


MONDAY, Janvary 21. 

Lonpon InstiTUTION, at 5.—Colours frum Coal: Prof. Armstrong. 

Socizty oF Arts, at 8.—Cantor ; Manufacture of Paper: Wm. 
Arnott. 

Victoria INsTITUTE, at 8. 

TUESDAY, Janvary 22. 

ANTHROPOLOGICAL INsTITUTR, at 8.—The Ethnology of the Motu, New 
Guinea: The Rev. William Y. Turner, M.D.—On a Discovery of Palzxo- 
lithic Implements in the Valley of the Axe, Devon: John Evans, F.R.S. 

Roya. INSTITUTION, at 3.—On the Protoplasmic Theory of Life and its 
Bearing on Physiology: Prof. Garrod. 

INSTITUTION OF CiviL ENGINEERS, at 8, 

WEDNESDAY, JANvaRy 23. 

Gro.ocicat Society, at 8.—On the Secondary Rocks of Scotland, Part IIT.: 
Prof. J. W. Judd, F.R.S.—Notes on the Physical Geology of the Upper 
Punjab, India: A. B. Wynne.—Notes on Certain Modes of Occurrence of 
Cold in Australia: R. Daintree. 

Rovat Society oF LiTeraturg,.at 8.—Continental Notes on the Wax 
Tablets of Pompeii: C. H. E. Carmichael. 

Society oF ARTS, at 8.—The Art of Marbling: C. W. Woolnough. 

THURSDAY, January 24. 

Royat Soctety, at 8.30. 

Roya INSTITUTION, at 3.—On the Chemistry of the Organic World : Prof. 
Dewar. 

Lonpon INSTITUTION, at 7.—Olympia and Ancient Greek Athletics: Prof. 


S. Colvin, 
FRIDAY, JANUARY 25 
Roya INsTITUTION, at 9.—On William Harvey: Prof. Huxley. 
QuexeTT Microscopicat at 8.—On Insect Dissection: T, Charters 


White, M.R.C.S. 
SATURDAY, January 26. 
Rova INSTITUTION, at 3.—Carthage and the Carthaginians: R. Bosworth 
Smith, M.A. 


“NATURE.” 

Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. 64. Half-yearly, 
gs. 6d. Quarterly, 5s. 

Nearly all the Back Numbers of NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedtord Street, Strand, W.C., to whom all communications 

relating to ADVERTISEMENTS should likewise be 

Volumes I. to X., cloth, price 21s. each, 

Volumes XI., XII., XIIL., and XIV.,cloth, price 10s. 6d. each. 

Cloth Cases for binding all the volumes, price Is. 6d. each. 

Reading Cases to hold 26 numbers, price 2s. 6d. 
ean be had through any bookseller or newsagent, or at the 

ice, 


CHARGES FOR ADVERTISEMENTS, 
Three lines in column, 2s. 6d.; 9d. per line after. 


One-eighth page, or quarter column .. . 
Quarter page, or haifacolumn. . . + 
Half a page, oracolumn . + 
Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 
Post-office Orders payable to MACMILLAN & Co. 
OFFICE: BEDFORD STREET, STRAND, W.C. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsomites, Chessylites from Toulon, France ; 
very fine lot of Siberian Minerals, Magnificent Fluor Spar:, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c. 

STONE AND BRONZE IMPLEMENTS,—Very fine 
Scandinavian Collection. Implements in great variety 


from France, America, Ireland, Swiss Lakes, and other 
localities. 


BRYCE M. WRIGHT, F.R.G.S., 
90, GREAT RUSSELL STREET, LONDON, W.C. ° 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 


Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F RS. 
Two Hundred Pages and Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Atparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


“*A most and delicious valuable article.”— 

= Standard. 
“ The Caracas Cocoa of such choice quality.” 
—Food, Water, and Air, edited by Dr. L. 


_CARACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
(DICHROIC). 


AWARDED 
DRAPER’S INK 
THE NEW BLACK INK 
iting becomes a asure when this Ink is u n 
re. 


It writes almost instentty Full Black. i easily from the Pen. 
‘ens. 


Does not corrode Stcel otting-paper may be applied at the 
a ~ealeame and not liable to | moment of writing. 
ot. 

Can be obtained in London, through Messrs. Barctay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; Wm. Matusr, London and Manchester ; J. Austin & Co., Duke 
Street, Liverpool ; and Stacy & Coox, Paternoster Row ; and to be had of 
ail Stationers. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. : 

It is simple in its application, no s being required, and it costs 
only one shilling per foot for the standard size, which is safe ia any storm, 
R. 8. NEWALL & CO., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY-—CATESHEAD-ON-TYNE. 
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THIN GLASS FOR MICROSCOPIC. 


MOUNTING of best quality. 38. 6d. per ounce; Squares, 
2s od ; post free 2d. extra ; also oth-r Mounting Materials and Objects 
PETIT, 151, High Street, Stoke 


GEOLOGY. 

JOHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the metaod taken by each author. 

To illustrate Davis's ‘‘ Geo.ogy” (Collins), advanced Collection of 150 
Spdacm, 43; Elementary of go, £1. To illustrate Lyell’s ‘ Student's 
bye advanced Collection of 200 Specimens, £4; Elementary of 150, 

75. 
Catalogues post free. 
Address—CASTLETON, DERBYSHIRE, vi4 SHEFFIELD. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., 

—“‘ As it is impossible to enable the reader to recognise s and mine- 

rals at sight by aid of verbal descriptions or figures, he will do well to 

obtain a well-arranged collection of specimens, such as may be procured 

lege, London.” These ections are supplied on the following 
terms, in plain Mahogany Cabinets :— 
x00 Specimens, in Cabinet, with 3 Trays £2 2 0 
200 Specimens, in Cabinet, with 5 Trays 5 5 
300 Specimens, in Cabinet, with 9 Drawers .. w. 1010 0 
goo S ens, in Cabinet, with 13 Drawers ww. 21 0 0 

ore extensive Collections at 50 to 5,000 Gui each. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 

Illustrative of Mineralogy, Palxontology, Petrology, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
2s. 6d, ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d, ; 25 do, Earthy Minerals, do., 2s. 6¢. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., 2s. 6d. ; 25 do. Metals, do., 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢- Catalogues free. N.B.=-P.O.O, 
or Cheque must i iably accompany all orders. Trade supplied. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, 


Illustrated and full I ctions 6 Stamps. 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 
W. LADD & Co., 


11 and 12, BEAK ST., REGENT ST., LONDON, W. 


JAMES WOOLLEY, SONS, & CO.,, 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 

—— Price Lists on Application. 


PAIR OF SPLENDID DISSOLVING- 
VIEW LANTERNS, with 9-inch Condensing Lenses and Achromatic 
Powers ; equal to new. a number of Painted Slides, 7}-inch clear 
ag A ici Cross 


bargain.—Apply to J. B. Dancer, Optician, 43, 
cr. 


C. TISLEY ¢ Co, 
OPTICIANS, ” 


BROMPTON ROAD, S.w. 
(Close to South Kensington Museum), 
PROF. DEWAR’S NEW ELECTROMETER. 
For developing Electromotive F 


and measuring minute quantities of ive Force, 


CALTON, WHISTLES (ih Saw) 


TISLEY'S HARMONOGRAPH, ‘or drawing Lissajous’ and 
on ‘blackened attractive for Class Demonstration—fon 
Tos. to 4,21. 
, Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Do., giving visibly solid figures of wave motions, 
1. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi. 
mental purposes. 
Price Lists of Acoustic Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


172, 


HOW & CO”’S COMPLETE MICRO. 


HOW & POPULAR BINOCULAR 


MICROSCOPE, £12 125. 
OW & CO.’S .STUDENT’S MICRO. 
SCOPE, 

HOW & €O.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 


VIEWS. 
HOW & CO’S NEW LANTERN—The 
KALOPHANERON.” 
HOW & CO.”’S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO., 
5 ST. BRIDE STREET, LONDON. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 

Sole Agents for C. A. KAHLBAUM, Berlin. 


Price Lists and Special Quotations upon application. 


RUPTURES.—BY ROYAL LETTERS PATENT. | 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATEN T LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a Single Truss, 16s., 218., 26s. 6¢., and ry “ Post 
free. 


” Double ,, 315. 6d., 428., and 52s. 
Umbi ical » 425. and ses. 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 
&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 


Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
= over = ordinary stocking. Brice 45. 6d., 75. 6d., 108., and 16s. each. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


ag 
elegant 
of alcok 
perfects 
Moves v 
bilious ; 
neys, ar 
In Boti 


No. 


See Tn 


i| 
Publ: 

: 
| 
9.— 

= 
12.— 
| TH 
| | 
Aug. : 
L 
T 
| 
i! | R 
4 | N 
T 
| | Prof 
tastes 
highly 
know 
| | 
a 
| 
AN } 
Epw 
OH? 
and Res 
} Notice: 
| 
Is a ( 
AND 
Power 
AND 
8 
| 
— 
= 
i 


cs 


lon, 


USS 


st effec- 
> use of 
ded; a 
equisite 
.D and 
loseness 


Fan. 17, 1878 | 


NATURE 


xev 


THE TELEGRAPHIC JOURNAL 
AND 
ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4d.: Subscription per 
Annum, post free in Britain, gs. 
CoNTENTS FOR JANUARY 1. 
1.—1877. 
Patent Insulator. (Illustrated.) 
3A Sketch of the Development of the Electric Light. (Continued. ) 
4.—Edison’s Talking Phonograph.  (Illustrated.) 
5,—The Telephone and its Application to Military and Naval Purposes, 
6.—The Times and Telegraphy. 
7—The Kaffir War and the €elegraph. 
8.—The Destruction of Submarine Cables. 
g.—Proceedings of Societies. 
10.—Notes. 
11.—City Notes. 
32,—General Science Columns. 
London: HAUGHTON & CO., ro, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


“ That excellent periodical THz GARDEN.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted by 
. ROBINSON, F.L.S., Author of ‘‘ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated ot in its pages :— 

The Flower Garden. | ardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Specimen Copy, Post-free, 
Terms of Subscription.—Sent direct from the Office in London, post free, 
yable in advance—For One Year, 26s.; Half a Year, 14s. ; Quarter of a 
fear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Strect, Covent Garden, London, W.C. 


On the rst of every Month, price Sixpence, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the assistance of 
Freperick Bonp, F.Z.S. Frepericx Smitn. 
Epwarp A. Fitcn. Jenner Were, F.L.S. 
ouN A. Powsr, M.D. BucHANAN Wuite, M.D._ 
uring the year 1877 it is intended to publish an Epitome of Novelties 
and Rareties which have occurred since 1873. Also frequent Biographical 
Notices accompanied by Pho’ phic Portraits. Many interesting articles 
on all branches are promised by eading Entomologists. There will be 
numerous cuts. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THIS 


PILLS 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


PICK-ME- UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
Moves wind, palpitation, pains in the chest and st h, colic, costi Ss, 
bilious and liver disorders, gout, rh ism, dropsy, di of the kid- 
heys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stam, 2s. 6d. and 48. 6d. each. 
PREPARED ONLY BY THE PROPRIETOR, 
G J ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


See Treatise on the efficacy, medicinal action, and compesition of the 
a “Pick Me-Up,” by the Proprietor, 


Text-Book of Botany, Morphological 
AND PHYSIVLOGICAL. By Dr. JuLius Sacuns, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch, Ch., Oxford. Royal 8vo, half morocco. 315. 6d. 

“*The want of a good text-book of Botany, one that would give an 
accurate idea of the present state of botanical science, has long been felt by 

English students. We therefore heartily welcome the appearance of this 

translation, because we feel certain that it will supply that want so long felt, 

and be of the greatest value to both teachers and students.” —Nature, 

OXFORD, printed at the CLARENDON PRESS, and 

published by MACMILLAN AND CO., LONDON, Publishers 

to the University. 


IN 8vo, PRICE 6s. 


MUSICAL INTERVALS AND 
TEMPERAMENT, 


AN ELEMENTARY TREATISE ON. 


With an Account of an Enharmonic Harmonium exhibited at the Loan 

Collection of Scientific Instruments at South Kensington, 1876; also of 

an Enharmonic Organ a to the Musical Association of London, 
ay, 1875. 


BY R. H. BOSANQUET 


Fellow of St. John’s Coilege, Oxford. 
MACMILLAN anp CO., London: 


Recently published in 8vo, ros. 6d, 


The GERM THEORY APPLIED to the 


EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 

“We think it well that such a book as this should be written. It places 
before the reader in clear and unmistakable terms what is meant by the germ 
theory of disease.” —Lancet. 

“* An able and exhaustive inquiry.”—Pudblic Health. 

“A book of a very high order of merit. We cordially recommend it to 
all. Itis a book that is tull of suggestions, and one which all physicians who 
claumn to have an opinion on the germ theory are hound to read carefully.— 
Medical Examiner. 

“* Brings before us in a simple and clear form what the facts are which 
must be accounted for. The profession should be efulto Dr, Maclagan 
for showing the actual position of the advocates of tae germ theory at the 
present time.” —London Medical Record, 


MACMILLAN & CO., London, 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by AtGerNon Secretary to the Central Chamber 
of Agriculture, 


Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 
intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 15s. a year post free. 

Published by W. PICKERING, 21, Arundel Street, Scrand, W.C. 


NORTH BRITISH AGRICULTURIST, 
Is the only Agricultural Journal in Scotland, and circulates extensively 
d in the g of landed property ughout and 

the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies, 

_ The AGRICULTURIST is pubiished every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 
_ The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal icultural Society 
of England, the Royal icultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
ae = principal Agricultural Associations throughout Great Britain 
an 

For Advertisers addressing themselves to Farmers a better medium does 


not exist. 
Price 34. By 4@. Annual Subscripti ble in advance, r4s. 
Office. —377, High Street, Edinburgh. 
Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 
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NOW READY. 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM 


EDITED BY 


GEORGE GROVE, D.C.L. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “ Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 

Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician, Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be named :— 

J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A. ; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris ; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal ; Franz Hueffer, Esq.; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq. 
Organist to the Temple; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford ; C, Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


‘PART II. wilt be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON, 


Printed by R. Cuavy Sons, anv Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of Londoa, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—TeHurspay, January 17, 1878, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


Or 


No. 430, VOL. 17] 


the solid ground 


Nature trusts the mind which builds for aye.’—WorDSWORTH 


5 PER ANN. 


[All Rights are Reserved, 


BROW NING’S 
MICROSCOPES. 


The MODEL MICROSCOPE, made ex- 
pressly for class demonstration, has rack and 
fine adjustments to the body, large stage fitted 
with universal stage motions, removable stage 
fittings for apparatus, revolving diaphragm, A 
or B eye-pieces, and 1 in. 16° and } in. 75° 


objectives of our own manufacture. 


PRICE £5 10s. 0d, 


PRICE LIST OF MICROSCOPES FREE. 


Illustrated Catalogue of Microscopes with 
35 Illustrations, 8 whole page engravings, 


post free, 7 stamps. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 


63, STRAND, W.C., LONDON. 


FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 


PRIZE MEDAL, 1862. 


ESTABLISHED 100 YEARS. 
Telescopes, Spectroscopes, Opera Glasses, 


THURSDAY, JANUARY 24, 1878 PRICE 
Registered as a Newspaper at the General Post Office. ee r 
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ROYAL COLLEGE OF SCIENCE FOR 
IRELAND, STEPHEN’S GREEN, EAST. 
SESSION 1877-78. 


The SECOND TERM begins on MONDAY, February 4, when the 
following Courses will be commenced :— 


Hypropynamics, THERMODYNAMICS, and StEaM, by Prof. Hennessy. 
Surveyine, with Field Work, by Prof. Pigot. 

Orcanic CuemistrRy, METALLURGY, by Prof. Galloway. 

Heat, Licut, and Sounp, by Prof. Barrett. 

by Prof. O'Reilly. 

Botany, by Prof. M‘Nab. 

Zootocy, by Prof Leith Adams. 

PaL#onTOLOGY, by Mr. Baily. 


The Courses in the following subjects will be continued :—Mathematics, 
Mechanics, Engineering, Mechanical Drawing, Descriptive Geometry, and 
Geology. 

The Chemical Laboratory, under Prof. Galloway, is open daily, except 
Saturday, for instruction in Practical Chemistry, Qualitative and Quantita- 
tive Analyses and Assaying. 

The Physical | abora:ory, under Prof. Barrett, is open daily for instruc- 
tion in tractical Physics ; as also the Drawing School, under Prof. Pigot, 
for instruction in the several branches of Drawing. 


Fee for any Single Course «1. ss on oe £2 
Do. for Chemical Laboratory «+ «+ « £2 
Do. Physical do. «as os 


‘The regular Course of the College extends over three years, at .he end 
of which t me the DipLoma oF AssoctaTe is conferred in the respective 
Faculties of Mining, Evgineering, and Manufactures, 

Two Scholurships of the value of £50 a year, with Free Education, 
tenable for two years, are awarded each year. 

For further information apply to the Secretary. 


FREDERICK J. SIDNEY, S y: 


MICROSCOPIC OBJECTS 
@f the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, and every branch of Microeopical Science J. 


and requisites for mounting. Leg ye Student’s Microscope, with Eng. 
lish 1-inch and }-inch objectives, Five Guineas. Catalogue, Post free, with 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N, 


YORKSHIRE GEOLOGICAL AND 
POLYTECHNIC SOCIETY. 


President. 
The Marguts oF Rtpon, K.G., D.C.L., F.R.S., &c. 


Vice-Presidents. 


Duxe oF LEEps, 

Duxe or NorFotk 

oF DartMouTH. 
Viscount GaLway. 

Jno. WATERHOUSE, Esq., F.R.S, 
Lorp Hatirax. Ep. Axroyp, Esq., F.S.A. 

W. T. W. S. STANHOPE, Esq., M.P. | W. B. Dentson, Esq., M.P. 


Honorary Secretary. 
James W. Davis, Esq., F.L.S.,"F.G.S., Chevinedge, Halifax. 


This Society, for forty years the West Riding Geological and Polytechnic 
Society, and recently changed to its present title with the expectation of 
filling a more extended sphere of usefulness, has for its object the investiga- 
tion of the geology and cognate sciences aene te Yorkshire, the publica- 
tion of papers, reports, and transactions, and the holding of public meetings 
for discussing topics connected with these various subjects. The Subscr.ption 
is 135. per _ Those interested in the GzoLtocy or YorKsHtre, and 
d 


Firzwititam. 
oF WHARNCLIFFE. 
Ear or EFFINGHAM. 
Lorp LONDESBOROUGH. 
Lorpv 


SCIENCE and ART DEPARTMENT of 
the COMMITTEE of COUNCIL on EDUCATION, 


EXAMINATIONS IN DRAWING IN ELEMENTARY DAY 
Si HOOLS. 


The SCIENCE and ART DEPART™MENT will hold EXAMINA- 
TIONS in KLEMENTARY DRAWING through the Agency of the 
Managers in Kiementa y Day Schools throughout the Kingdom. 

These xammnations will take place on MONDAY, March 11, in Elemen- 
tary Schools at which struction in Drawing is given by persons ceruficated 
in Second Grade Vrawing. Payme ts to the Managers and Prizes to the 
Children and Pupil-Teachers are offered on the result of these Examinations. 

Applications for Examination must be made (on Form No. 520) before 
February 1, to the “‘ Secretary, Science and Art Department, South Ken- 
sington, London, S.W.” 

By order of 


THE COMMITTEE OF COUNCIL ON EDUCATION, 


UNIVERSITY COLLEGE, LONDON. 


The Hygienic Laboratory is open for Instruction in the Analysis of Water, 
Air, Foods, &c., under the direction ot Prof. Corfield, assisted by H. 
Robson, Esq., B.Sc. Lond. 


TALFOURD ELY, M.A., Secretary. 


UNIVERSITY COLLEGE, LONDON. 


PRELIMINARY SCIENTIFIC AND FIRST B.Sc. EXAMINA- 
TIONS OF THE UNIVERSITY OF LONDON. 


ELEMENTARY BIOLOGY.—The Course of Elementary Histology 
and Physiology will begin on MONDAY, January 28, at 2 o'clock, and 
will be followed by a Course on the Structure and Life-History of a series 
of Typical Plants. Fee for both Courses, £4 4s. These Courses will be 
conducted by the Assistant Professor of Physiology, Mr. E. A. Schafer. 


TALFOURD ELY, M.A., Secretary. 


OWENS COLLEGE, MANCHESTER. 


The COUNCIL is prepared to appoint a Demonstrator and Assistant- 
Lecturer in Chemistry whose time would be required to be devoted 
entirely to the duties of the office. 

‘The fixed Stipend will be rood. per annum. 

Applications, accompanied by Testimonials, and add d to the Council, 
under cover tothe Registrar, will be received up to the 26th instant. 

‘The Principal of the College will be glad to give further information 
respecting the Duties and Emoluments attached to the office. 


= J. HOLME NICHOLSON, Registrar. 
OWENS COLLEGE, MANCHESTER. 


The Council is prepared to appoint a DEMONSTRATOR in BIOLOGY, 
whose time would required to be devoted entirely to the duties of the 
office. The appointment will date from May 1 next, and the salary will be 
4150 per annum, 

Applications, accompanied by testimonials, and addressed to the Council, 
under cover to the Registrar, will be received up to February 4. 

_ The Principal of the College will be glad to give further information to 
intend ng candidates, 


J. HOLME NICHOLSON, Registrar. 


: Z bers, are requested to send the.r names to the 
Secretary, to whom also any communications may be directed. 


UNIVERSITY of LONDON.—Prelimi- 
NARY SCIENTIFIC EXAMINATION.—Special Classes (open to 
Students not otherwise attached tothe Hospital) in the subjects of this 
Examination, are held at ST. BARTHULOMEW’S HuSPITAL, 
avd will begin on Monday, January 14. Fee, including Chemicals 
(to Students of the Hospital), 8/. 8s. To others, 10/. ros. For par- 
ticulars, apply personally, or by letter, to the Warden of the College, 
St. Bartholomew’s Hospital, E.C. 


ROYAL POLYTECHNIC ard BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 

s. Fees lerate.—. to at th: Royal 
Polytechnic, or 44, Berners w. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o’clock precisely.— 
Sunday, January 27.—Miss Heten Tay_or, on “‘ The Theory of Edu- 
cation.” —Members’ Annual Subscription, £1. Payment at the Door— 
One Penny, Sixpence, and ( ed Seats) One Shilling. 


MATHEMATICS and PHYSICS.—tTuition 


and Preparation for Examinations, by London University Honours 
Man and Exhibitioner of University College experienced in teaching.— 
Apply to Publishers to University College, 137, Gower Street, W.C. 


The TELEPHONE.—A well-known PRO- 
FESSOR can accept a few ENGAGEMENTS to Lecture, with 
— Illustrations, on this popular and interesting Invention. 
—For Terms, &c., address Omicron, 110, Cannon Street, E.C. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
ae to Science, particularly to Chemistry, both theoretical 
References to Dr. Debus, F.R.S. ; Dr. eg F.R.S. ; Dr. Roscoo, 
F.R.S.; Dr. An; Smith, F.R.S,; Dr. 3 
The Spring Term begins Thursday, coeee | 17. 
WILLMORE, Principal. 


LANCASTER SCHOOL. 


Head Master—Rev, W. E. Pryvxe, M.A., St. John’s College, Cambridge, 
14th Wrangler, 1866, 

Second Master—Rev. W. T. Newsotp, M.A, Fellow of St. John’s 

Z College, Cambridge, sth Classic, 1873. 
Assistant Masters—J. H. FLATHER, Esq., B.A., Emmanuel College, Cam- 
bridge, 14th Classic, 1876, and Lightfoot Modern History Scholar in the 
University ; J. C. Wirton, Esq., B.Sc. Lond., &c , &c. 
New Buildings, including a LABORATORY, were opened on September 
24, by the Bishop of Manchester. , 
" There are University Scholarships, which may be given for proficiency in 
cience. 


For Prospectus, &c., address Rev, the Masts, School House, 
T.ancaster. 
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THIN GLASS FOR MICROSCOPIC 
MOUNTING of best oie. Circles, 3s. 6¢. per ounce; Squares, 
2s. od. post free 2d. ex ; also other Mounting Materials and Objects 
CHAS. PETIT, 151, High Street, Stoke 

ewington, 


BAR 4x in., 2s. 6d. per pair. 
Ferrotype discs, rs. the ‘ound reels, 3s. the pair; No. 36 Silk- 
covered Wire, 4s. ‘Double line Wire, 2d. per yard; Binding 
Screws, 3s. the doz. ; Electric Call-bell, with Key, Switch and Battery, 
£3 the Two Sets complete ; Magnetic ditto,, 44 4s. Orders over 5s, 
post free. Illustrated Catalogue, Two Stamps.—EDWARD PATER- 
SON, Electric Bell Works, 3, Redford Court, Covent Garden, W. 


THE TELEPHONE. 
ARRANGEMENTS for exhibiting Prof. BELL’S ARTICULATING 
TELEPHONE can be made by applying to Epwarp Paterson, Agent and 
Licencee, 3, Bedford Court, Covent Garden, W.C. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER.-—‘‘ Pellet by pellet, or brick by brick, does the Melicerta build 
her house, which widens gradually from the foundation to the summit, and 
every layer is placed with admirable regularity.”—S/ack'’s Marvels of Pond 
Life. Also Hydra vulgaris, Cyclops quadricornis, Actynophrys sol. 

Specimens of any one of these species and occasionally of many others 
sent by post for rs. in 1d. or $d. stamps. 


THOMAS BOLTON, Hyde House, Stourbridge. 


PAIR OF SPLENDID DISSOLVING- 
VIEW LANTERNS, with 9-inch Condensing Lenses and Achromatic 
Powers ; equaltonew. Alsoa —- of Painted Slides, 7}]-inch clear 

icture. A bargain.—Apply to J. B. Dancer, Optician, 43. Cross 
Manchester. 


TO CURATORS ani OTHERS.—W. H. 
SHRUBSOLE, Sheerness-on-Sea, has for disposal a few EX- 
TREMELY HANDSOME POLISHED SECTIONS of a TREE 
TRUNK from the London Clay, as supplied to ganes Street and 
other Museums. Greatest diameter about 12 inches. Worthy of a 
tee ae place in any collection. Price 25s. A Catalogue of Sheppey 

ossils (nearly ready) will be sent post free on application. 


NA T URE 


THE QUARTERLY REVIEW, 
No. 289, is published THIS DAY. 
ConTENTS, 


I.—THE RENAISSANCE 4 ITALY AND ENGLAND. 
II.—SCIENTIFIC LECTURES: THEIR USE AND ABUSE. 
IIl.—SCHLIEMANN’S MYCEN#. 

IV. a OF AN ENGLISH GENERATION THROUGH 


E 
V.—SIR ERSKINE MAY’S DEMOCRACY IN EUROPE. 
VI.—A FRENCH CRITIC ON GOETH 
VII.—RAILWAY ACCIDE 
VIII.—LORD MELBOURN 
a HOUSE OF COMMONS AND THE OBSTRUCTIVE 


RTY. 
X.—THE MEETING OF PARLIAMENT. 
JOHN MURRAY, Albemarle Street. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by J. W. Doucias, R. McLacutan, F-R.S., E. C, Rvg, F.Z.S. 
and H. F.R. 
This Magazine, umniaat in 1864, contaims standard articles and ame 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per pag post-free. The volumes com- 
to strongly ind in clo} may 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 75. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 
¢2..tumeneieen &c., should be sent to the Editors at the above 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun Secretary to the Central Chamber 
of Agriculture, 


Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Natur last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

iculars of Subscription may be obtained writing to THomas FLoyp, 
, Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 


envelope. 
GEOLOGY. 
JOHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the metaod taken by each author. 
To illustrate Davis's ‘‘ Geo.ogy” (Collins), advanced Collection of 150 
Specimens, £3; Elementary of 90, £r. To illustrate Lyell’s ‘‘ Student's 
Elements,” advanced Collection Z 200 Specimens, £4; Elementary of 150, 


78. 6d. 
Catalogues post free. 
Address—CASTLETON, DEI ERBYSHIRE, vid SHEFFIELD. 


GEOLOGY.—In the Preface to the Student’s 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“ As it is impossible to enable the reader to recognise rocks yand mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well- ocneee collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These are supplied on the following 

terms, in plain Mahogany Cabinets :— 
zoo Specimens, in Cabinet, with 3 Trays 
200 Specimens, in Cabinet, with 5 Trays .. 5 5§ 
in Cabinet, with Drawers 

cimens, in Cabinet, with 13 Drawers 21 

ore extensive Collections at 50 to 5,000 Guineas each. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES 


Illustrative of Mineralogy, Palzontology, Petrology, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
25. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
25. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d, ; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ; 25do. Metals, do, 2s. 6d.; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B.—P.O.O. 

or Cheque must invariably accompany all orders. Trade supplied. 


WANTED.—Clean Copies of NATURE, 
No. 56.—Address Naturs Office, 29, Bedford Street. Strand W.C. 


bers), besides giving original papers on ne farming, and a mass of 
intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery bos the first post on Tuesday 

morning. Price t free, 
Published by PI RING. Street, Scrand, W C 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates “extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and _— 
oye te in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST t has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

_ The AGRICULTURIST is —, every Wednesday afternoon in 

time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a ate to the 
rearing of animals, and their treatment when labourin; pra oad isease. 

Full Reports are ~_— of the Meetings of the Roy: icultural Society 
of England, the Royal A Itural Fog of Inead, e Highland and 
Agricultural Society Non > Chamber of Agriculture, 
and all the principal Agri throughout Great Britain 
and Ireland. 

For ar addressing themselves to Farmers a better medium does 
not 

Price 34. ror @, Annual Subscription, payable in advance, 14s. 

Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE TELEGRAPHIC JOURNAL 


AND 
ELECTRICAL REVIEW. 
Published on the rst and rsth of the month, price es Subscription per 
Annum, post free in Britain, gs. 
CONTENTS FOR JANUARY 1. 


1.— 1877. 
2. Puller’ 's Patent Insulator. (Illustrated.) 
3.—A Sketch of the Development of the Electric Light. (Continued. ) 
4.—Edison’s Talking Phonograph. (Illustrated.) 
5.—The Telephone and its Application to Military and Naval Purposes. 
&—The Times and Telegraphy. 
7.—The Kaffir War and the Telegraph. 
8.—The Destruction of Submarine Cables. 
9.—Proceedings of Societies. 
10.— Notes. 
11.—City Not 
12.—General Science Columns. 
London: HAUGHTON & CO., ro, Paternoster Row, 
To whom also Communications for the Editor may be seat. 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, LONDON, during the Month of Fenruary, 1878. Entomologists and Natural-History 
Societies are requested cordially to co-operate so that the Exhibition may be not only interesting and instructive to the Public 
generally, but of interest to those who devote their attention to this branch of Science. 

The support already promised warrants the anticipation of a most successful Exhibition of comple‘e collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural-History Society (the members of which are Exhibitors) are invited, in conjunction with certain well-known Entomologists 
selected by the Royal Aquarium Society, to form a Committee of Management, into whose hands the whole arrangements will be 
intrusted, with any assistance requisite from the Royal Aquarium Society. 

The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors will 
be to deposit and remove the various collections. One department will be set aside for the Exhibition of Entomological para. 
phernalia, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements 
durirg the period of the Exhibition, which will probably extend over a week. 

Any information required may be obtained from Mr. Joun T. CARRINGTON, Royal Aquarium, We:tminster ; or from 
Mr. A. B. FARN, The Dartons, Dartford, Honorary Secretary, to the Jatter of whom all applications for Forms of Regulations and 
Space should be addressed. 

Royal Aquarium, London, December 22, 1877. 


POPULAR SCIENTIFIC WORKS BY R. A. PROCTOR, B.A. ? 
In crown 8vo, with 14 Illustrations, price 1os. 62. 
: : Zs d very fine lot of Siberian Minerals, ificent Fluor Spar: 
OTHER WORLDS THAN OURS; the |  andGalenss 


Plurality of Worlds Studied under the Light of Recent Scientific . F 
Researches. Fourth Edition. . GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 


TREATISE ON THE CYCLOID and all Rubies, &c, 
Forms of Cycloidal Curves, and on the Use of Cycloidal Curves in | STONE AND BRONZE IMPLEMENTS.—Very fine 


dealing with the Motions of Planets, Comets, &c , and of Matter pro- Scandinavian Collection, Implements in great variety 
nee ee the Sun, Large crown 8vo, with 161 Diagrams. Price frome, Poancs, America, Ireland, Swiss Lakes, and other 
The SUN. Third Edition, with ro Plates 
(7 Coloured) and 106 Woodcuts. Crown Svo. 145. BRYCE M. WRIGHT, F -R.G.8., 
TRANSITS of VENUS, Past and Coming, | _9% GREAT RUSSELL STREET, LONDON, W.C. 
Third Edition, with 20 Plates and 38 Woodcuts. Crown 8vo. 8s. 6d. Now ready, sold everywhere, price 13. 
NEW STAR ATLAS for the Library, the THE TELEPHONE, and HOW to MAKE 
School, and the Observatory, in Twelve Maps, with Two Index-Plates, IT. 127 pages, with 17 Illustrations, Post free for 1s. in stamps, of 


Introduction, &c. Crown 8vo. 5s. SAMPSON LOW & CO., 188, Fleet Street, London. 


LARGER STAR ATLAS for Observers and Now ready, 8vo, cloth, 30s, 
Students, showing 6,000 Stars, 1,500 Double Stars, Nebula, &c PHOTOGRAPHED SPECTRA. One Hun- 


Fonrth and Cheaper Edition, with I'wo Index-Plates. Folio, 15s., 0 


the Twelve Maps, only ras. 6d. dred and Thirty-six Photographs of Metallic, Gaseous, and other 
e scription of Plates, and Index ; and with an extra Plate of the Solar 
The UN IVERSE of STARS e Researches Spectrum (showing bright lines), compared withthe Air Spectrum. By 
nd of the Heavens. J. RAND CAPRON, F.R.A.S. 
tion, 
: aye ition, with 22 Charts (4 Coloured) and 22 Diagrams. 8vo London: E. & F. N. SPON, 46, Charing Cress. 
New York: 446, Broome Street, 
LIGHT IEN \ 
sc CE for LEISURE HOURS THE DOCTRINE OF EVOLUTION. 


Familiar Essays on Scientific Subjects. Two Series, 7s. 6d. each. 


ESSAYS on ASTRONOMY. 8vo. Price | MR. HERBERT SPENCER’S WORKS. 


FIRST PRINCIPLES, 16s. 

PRINCIPLES of BIOLOGY. 2 vols. 34s. 
PRINCIPLES of PSYCHOLOGY vols. 36s. 
PRINCIPLES of SOCLOLOGY. Vol. 1. ais, 


London: LONGMANS & CO. 
NEW WORK BY THE REV. PROVOST LLOYD, D.C.L. 


Now ready, in 8vo, price 16s. cloth, SOCIAL STATICS. meme same Author. 

MISCELLANEOUS PAPERS  CON-| EBUCATION. 

NECTED WITH PHYSICAL SCIENCE. By HUMPHREY ; Thi ac) 

LLOYD, D.D., D.C.L., Provost of Trinity College, Dublia; Author ESSAYS (Third Series) 92. Gd. 

of ‘‘The Wave-Theory of Light,” &c. Reprinted (by permission) from Also Mr, Srencer’s 

the Reports and Transactions of several Learned Societies, DESCRIPTIVE SOCIOLOGY. Compiled 

London: LONGMANS & CO. = by Prof. Duncan, Dr. Scuepric, and Mr. Covier. 
olio 
Will be published very shortly, 2 vols., 8vo. 1. ENGuisu. 18s. 


THE EVOLUTION OF MORALITY: a 


5. Astatic Racgs. 18s, 


BEING 
WILLIAMS & NORGATE, 14, Henrietta Street, Covent Garden, 
A HISTORY OF ee OF MORAL London ; and 20, South I bedericle Street, Edinburgh. 


For Sale, a Perfect Copy of 


‘By C. STANILAND WAKE 
FARADAY’S RESEARCHES in ELEC- 
Author of “Chapters on Man,” &e. With Table of Contents and TRICITY. 3 vols., 8vo, 1839-55, with Plates, Cloth, £2 8s. ; or each 
Copious Index. volume separately, 21s. 


{ London: TRUBNER & CO., Ludgate Hill. BERNARD QUARITCH, 15, Piccadilly, London. 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, January 24. 

Rovat Soctety, at 8.30.—New Determination of the Mechanical Equivaient 
of Heat: Dr. Joule, F.R.S.—The Cortical Lamination of the Motor Area 
of the Brain: Dr. B, Lewis and H. Clarke.—Researches in Spectrum 
Analysis in connection with the Spectrum of the Sun: J. N. Lockyer, 
F.R.S.—On the Relative ‘* Facility of Production” of Chemical Combina- 
tions: Sir B. C. Brodie, F RS. 

SocieTy OF ANTIQUARIES, at 8.30—Notes on the Court Rolls of the Manor 
of Scotter, Lincolnshire: E. Peacock. 

Rovat INSTITUTION, at 3.—On the Chemistry of the Organic World : Prof. 


Yan. 24, 1878] 


Dewar. 
tenmne INSTITUTION, at 7.—Olympia and Ancient Greek Athletics: Prof. 


S. Colvin. 
FRIDAY, January 25 
Rovat INSTITrTION, at 9.—On William Harvey: Prof. Huxley. 
QuexeTT Microscopicat at 8.—On Insect Dissection: T. Charters 


White, M.R.C.S. 
SATURDAY, January 26. 
Rovat InstiTuTION, at 3.—Carthage and the Carthaginians: R. Bosworth 


Smith, M.A. 
SUNDAY, January 27. 
Sunpay Lecture Society, at 4.—The Theory of Education: Miss Helen 


Taylor. 
MONDAY, Janvary 23. 
GzoGRAPHICAL SocIETY, at 8.30. 
Lonpvon INSTITUTION, at 5.—Shooting Stars: Prof. Ball. 
SocieTv OF ARTS, at 8.—Cantor Lecture; Manufacture of Paper: Wm. 
Arnott. 
IvstiTuTe or ACTUARIES, at 7.—On the Adjustment of Mortality Tables: 
W. S. B. Woolhouse, F.R.4.S. 
TUESDAY, JaNvary 29. 
Rovat INSTITUTION, at 3.—Protoplasmic Theory: Prof. Garrod. 
InsTITUTION OF CivIL ENGINEERS, at 8. 
WEDNESDAY, Janvary 30. 
Society oF ARTS, at 8.—The Art Manufactures of Japan: Dr. C. Dresser. 
THURSDAY, Janxvary 31. 


Rovat Socterty, at 8.30. 
Lonpon InsTITUTION, at 7.—Sir J. Lubbock. 
Kova INSTITUTION, at 3.—Organic World: Prof. Dewar. 


FRIDAY, Fesrvary t. 


GezoLocists’ ASSOCIATION, at 7-30.—Annual Meeting. 

RovaL INSTITUTION, at 9.—The Telephone: W. H. Pri ece., 

Society oF ARTS, at 8.—Indian Section ; Destruction o! Life in India by 
Wild Animals: Sir Joseph Fayrer, 


SATURDAY, Fesrvary 2. 


Puysicat Society, at 3.—Annual General Meeting. 
Royat INSTITUTION, at 3.— Carthage: Mr. Bosworth Smith. 


FIFTH THOUSAND. 


ELEMENTS OF PHYSIOGRAPHY 
AND 


PHYSICAL GEOGRAPHY. 


With Express Reference to the Instructions recently issued by the Science 
and Art Department. 


By THE REV. ALEX. MACKAY, LL.D., F.R.G.S. 


Crown Evo, pp. 150. With numerous‘ Illustrations. 1s. 62, 


“The book is a capital one, brimful of information brought down to the 
latest date, written by a thoroughly competent hand, and admirably 
atranged. Teachers will do well to make a note: of it.”—London Educa- 
tional Times. 

“The plan of the volume is admirable ; its style is lucid and simple, and 
the facts are marshalled in so concise and accurate a form, that no student 
will have any difficulty in mastering the author's teaching... . . It is no 
exaggeration to state that Dr. Mackay’s manual is in every respect the best 
and cheapest book on the subject of which it treats.”—Birmingham 
Gazette. 

“There is no other work from which a student can obtain so much in- 
formation on the subject with so little trouble.”"—Jrish Teachers’ Yournal. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 

Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 
Sole Agents for C, A. KAHLBAUM, Berlin. 

Price Lists and Special Quotations upon application. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insul bein quired, and it costs 
only one shilling per foot for the standard size, which is safe in any storm, 
R. 8. NEWALL & CO., 130, STRAND, W.C, 

36, WATERLOO ROAD, LIVERPOOI,. 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


THE BREWERS’ GUARDIAN: 
A Fortnightly Paper d d to the Pr ion of B s 
Licensing, Legal, and Parliamentary Matters. 
Revizw oF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 


RD. 
The Organ of the Country Brewers. 
“* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially d with brewing 


Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. Registered for transmission abroad. 
Offices—s5, Bond Court, Walbrook, London. E.C. 


“That excellent periodical THe Garpen.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
ee of Gardening in all its Branches. Founded and Conducted by 
. ROBINSON, F.L.S., Author of “ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“*Mr. Kooinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated ot in its pages :— 

The Flower Garden. | ardy Flowers, 

Landscape Grdening. | Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs, The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 

ow it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 

yable in advance—For One Year, 26s.; Half a Year, 145. ; Quarter of a 

ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


This day, ets. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 

Pp. 550, nearly 600 Figures. By LIONEL S. BEALE, M.B., F RS. 

Two Hundred Pages and Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 


Post 8vo, cloth, free by post, 5s. 


SCIATICA, LUMBAGO, and BRACHIAL- 
GIA: their Nature and Treatment, and their Immediate Relief and 
Rapid Cure. By HENRY LAWSON, M.D., Assistant Physician to 
St. Mary’s Hospital, late Editor of The Microscopical Journal, &c. 


London : WILLIAM TEGG & CO., Pancras Lane, Cheapside. 


On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrinGTon, 
With the Assistance of 
Freperick Bonn, F.Z.S. | Freperick Smitn, F.L.S. 


Epwarp A. Fitcu. } Jenner Weir, F.L.S. 
Joun A. Powgr, M.D. . BucHanan Wuits, M.D. 


The Entomologist was founded for the purpose of diffusing information 
with regard to the science generally, aud especially respecting Insects in- 
jurious to Farm or Garden; for Kecording the Capture of Rarities ; and 
A iguring Varieties. Monthly Lists of Duplicates and Desiderata are 

ublished. 

° Interesting articles on all branches of the science are promised by leading 
entomologists. Especial attention is given to the printing of the WoopcuT 
ILLUSTRATIONS, which are numerous. There are occasionally CoLovgeD 
PLATES. 

SIMPKIN, MARSHALL, and CO., Stationers’ Hall Curt. 
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C. TISLEY 


OPTICIANS, ” 
172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


PROF. DEWAR’S NEW ELECTROMETER 
For quantities of Electromoti 


developing and measuring minute ive Force. 


TISLEY’S HARMONOGRAPH, for drawing Lissajous’ and 
Melde’s ant raphic drawings ot Harmonic Vibrations) on card 
on blacken ost attractive for Class = 
43 10s. to 
Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Do., giving visibly solid figures of wave motions, 
1s. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 


mental purposes. 
Price Lists of Jame, Apparatus, with Drawings and Description of the 
Harmonograph, Post Free, 2d. 


HOW & CO”S COMPLETE MICRO- 
SCOPE, 15S. 


HOW & CO.’S POPULAR BINOCULAR 
MICROSCOPE, £12 12s. 

HOW STUDENT’S MICRO- 
SCOPE, £5 55 


HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 44. 
MAGIC LANTERNS and DISSOLVING 


VIEWS. 
HOW & CoO. NEW LANTERN—The 
“ KALOPHANERO 
HOW & CoO. "GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO.,, 
5 ST. BRIDE STREET, LONDON. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


PICK-ME- UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and i rts tone to the stomach, 
perfects and increases the action of the liver poe gee prevents and re- 
moves wind, palpitation, pains in the chest and ——— colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and of the heart, &e. 

In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each, 


PREPARED ONLY BY THE PROPRIETOR, 


G. Ue ANDREWS, 
1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C. 


See Treatise on the effic medicinal action, and compesition of the 
Up” by the Proprieter, 


No, 


on over an 0! 
Postage free. 


For BAD BREASTS, 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


MICROSCOPES, OBJECTIVES, 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, 


to 
HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 
Fully Illustrated e and full Instructions by Post, 6 Stamps. 
ailed abroad free. 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 
W. LADD & 


Ir and 12, BEAK ST., REGENT ST., LONDON, W, 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


- CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


MOTTERSHEAD AND CO. 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, ro Pure Chemicals, &c., post 


Orders of £2 value and M- delivered carriage-paid to any 
railway station in England or Wales, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


RUPTURES.—_BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment uf Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


{__ Price of a Single Truss, ol 21s., 26s. 6d., and 315. 6d. Post 
ouble Is. "6d., 428:, and 52s. 6d. 


ob Umbilical’ 425. and 52s. 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 


Si rains, &c. They are porous, light in texture, and inexpensive, and drawn 
stocking. Price 4s. 7s. 6d., r0s., and 16s. each. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
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NOW READY. 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM &vo. 


EDITED BY 


GEORGE GROVE, D.GL. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “ Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 

Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician, Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be named :— 
J. R. Sterndale-Bennett, Esq, ; W. Chappell, Esq., F.S.A. ; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq. ; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal ; Franz Hueffer, Esq. ; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple ; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford; C, Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc, ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna 
V. de Pontigny, Esq. ; Dr, Rimbault ; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone ; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c.; and the Editor. 


PART 11. wili be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO.,, LONDON, 
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Post 8vo, cloth, with Maps and Illustrations, 7s. 


THE PHYSICAL GEOLOGY AND 
GEOGRAPHY OF IRELAND. 


By EDWARD HULL, M.A., F.R.S., 
Director of the Geological Survey of Ireland; Author of “ The Coal-Fields of Great Britain.” 


[ Fan. 24, 1878 


ConrTENTS, 
ParT I.—Geological Formation of Ireland. PArt II.—Physical Geography of Ireland. PAxt III.—The Glaciation of Ireland, 
London: EDWARD STANFORD, 55, Charing Cross, S.W. 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben von Dr. W. SKLAREK. Erscheint seit 1 Januar, 1868. 
In Wochennummern. Preis vierteljiihrlich 4 Mark. 


Der ‘*Naturforscher” hat sich die Aufgabe gestellt und nach, dem Urtheile aller Berufenen die Lésung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Lander—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademieen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben, 
Ein solche Darstellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschattliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
iibrigen Gebieten regelmissig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 

Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 

FERD. DUMMLER’S VERLAGSBUCHHANDLUNG. 

Berlin. Harrwitz & Gossman. 


THIS DAY, IN 2 VOLS., MEDIUM 8vo, PRICE 45s., THE 


VOYAGE OF THE “ CHALLENGER.” THE ATLANTIC: 


A PRELIMINARY ACCOUNT OF THE GENERAL RESULTS OF THE VOYAGE OF H.M.S. 
“CHALLENGER” DURING THE YEAR 1873 AND EARLY PART OF THE YEAR 1876. 


By Sir C. WYVILLE THOMSON, F.R.S,, 
Director of the Scientific Staff of the Expedition. 


With a Portrait of the Author engraved by C. H. JEENS, numerous Coloured Maps, Temperature Charts, and other 
Illustrations. 


Published by Authority of the Lords Commissioners of the Admiralty. 


‘It is right that the public should have some authoritative account of the general results of the expedition, and that as many 
of the ascertained dafa as may be accepted with confidence should speedily find their place in the general body of scientific 
knowledge. No one can be more competent than the accomplished scientific chief of the expedition to satisfy the public in this 
respect. . . . The paper, the printing, and especially the numerous illustrations, are of the highest quality. . . . We have rarely, 
if ever, seen more beautiful specimens of wood engraving than abound in this work. . . . One cannot but have the highest 
admiration for the skill of the artist of the expedition, Mr. Wild, in his delineation of these forms; and Mr. Cooper well deserves 
the word of praise given him by Sir Wyville Thomson for the faithful and masterly manner in which he has reproduced Mr. Wild’s 
drawings. . . . The work contains a mass of information of high value, and is a contribution of the first rank to our knowledge of 
the conditions of the globe on which we live. . . . The readers may skip the technicalities, yet will be both delighted and instructed 
by carefully studying the beautiful illustrations of the creatures taken to pieces in the text. But even the unscientific reader, if he be of 
average intelligence, and takes any interest in the universe of which he forms a part, will find much in these volumes which, with a 
little attention, he will understand and be interested in, . . . Sir Wyville Thomson’s style is particularly attractive ; he is easy an 
graceful, but vigorous and exceedingly happy in his choice of language ; and throughout the work there are touches which show t 
science has not banished sentiment trom his bosom.” — 7imes. 


UNIFORM WITH THE ABOVE, BY THE SAME AUTHOR. 


THE DEPTHS OF THE SEA. 


An Account of the General Results of the Dredging Cruises of H.M.SS. Lightning and Porcupine, during the Summers of 1868-69-70, 
Under the Scientific Direction. of Dr. CARPENTER, F.R.S., J. GWYNN JEFFREYS, F.R.S., and Sir WYVILLE 
THOMSON, F.R.S., With Numerous Illustrations, Coloured Maps, &c. Second Edition, Medium 8vo, 315. 6d. 


FIFTH AND CHEAPER EDITION, CROWN 8vo, 6s. 
LOG LETTERS FROM THE “CHALLENGER.” 
By LORD GEORGE CAMPBELL. With Coloured Map. 
MACMILLAN AND CO., LONDON. 


Printed by R. CLay Sons, anp Tavior, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published b 
MACMILLAN AnD Co., at the Office, 22, Pond Street, New York.—Tuurspay, January 24 1878, - aah 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


ergs WoL. 34 THURSDAY, JANUARY 31, 1878 [PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. ] [All Rights are Reserved, 


BROWNING’'S 
MICROSCOPES. 


The “COMPLETE” MICROSCOPE, with 
rack and fine adjustment to body, mechanical 
motions to stage, removable fittings for appa- 
ratus, revolving diaphragm with 3 apertures, 
A or B eye-piece, 1 in. 16° and } in. 75° 
objectives, of which the performance will be 


guaranteed, 


PRICE £7 10s, Od, 


PRICE LiST OF MICROSCOPES FREE. 


Nearly ready, &8 New Edition of the 
Illustrated Catalogue of Microscopes, with 
35 Illustrations, 8 whole page engravings, 


post free, 7 stamps, 


BROWNING’S tew cheap series of high-power 
Objectives, in. 80°, £275. in. go°, £2 125. 6d. ; 
in. 95°, £3 55- Od 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 


63, STRAND, W.C., LONDON. 


FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. | 
PRIZE MEDAL, 1862. ESTABLI$:HED 100 YEARS. 


Telescopes, Spectroscopes, Opera Gicpsses, &e. 
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MICROSCOPIC OBJECTS 


@f the highest attainable perfection, illustrating Anatom 

Botany, Entomology, and every branch of ical 
Méller’s New Typen Plates and Objects. Noberts Lin es. All materials 

and requisites for mounting. Unequalled Student's Microscope, with Eng- 

lish 1-ineh and }-inch objectives, Five Guineas. Catalogue, Post free, wi 

Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


BRITISH MUSEUM. 


The BRITISH MUSEUM will be CLOSED on the tst, and RE- 
OPENED onthe 8th, of February. Visitors cannot be admitted from the 
1st to the 7th of February, inclusive. 


C. T. NEWTON, Deputy Principal Librarian. 
British Museum, January 24, 1873. 


WANTED, by a MEDICAL MAN, a good 
Botanist, and "Fellow of the Linnean Society, a TRAVELLING 
APPOINTMENT with a Gentleman (invalid or otherwise), or with a 
Private Scientific Expedition —Address F.L.S., Nature Office, 29, 
Bedford Street, Strand, W.C. 


SUNDAY LECTURE SOCIETY.—LEC- 

at ST. GEORGE’S HALL, LANGHAM PLACE, each 

SUN DAY AFTERNOON, commencing at Four o fore precisely. - 

Sunday, February 3. —Rev. J. F. Brake, M.A., F.G.S., on ‘‘ The 

Water Supply of London.”—Members’ Annual Subscription, cao 
ment ie Door—One Penny, Sixpence, and (Reserved Seats) O. 


ROYAL COLLEGE OF SCIENCE FOR 
IRELAND, STEPHEN’S GREEN, EAST. 
SESSION 1877-78. 


The SECOND TERM begins on MONDAY, February 4, when the 
following Courses will be commenced :— 


Hypropynamics, THERMODYNAMICS, and SrEam, by Prof. Hennessy. 
SuRVBYING, with Field Work, by Prof. Pigot. 

Orcanic CuemistrY, METALLURGY, Prof. Galloway. 

Haat, Licurt, and Sounp, by Prof. Barrett. 

Minna, by Prof. O'Reilly. 

Botany, by Prof. M‘Nab. 

Zoo.osy, by Prof. Leith Adams. 

PALMONTOLOGY, by Mr. Baily. 


The Courses in the following subjects will be continued :—Mathematics, 
= Engineering, Mechanical Drawing, Descriptive Geometry, and 

The 1c Chemical Laboratory, under Prof. Galloway, is open daily, except 
Saturday, for instructioa in Practical Chemistry, Qualitative and Quantita- 
tive Analyses and Assaying. 

The Physical Laboratory, under Prof. Barrett, is open daily for instruc- 
tion in Practical Physics ; as also the Drawing School, under Prof. Pigot, 
for instruction in the several branches of Drawing. 


Fee for any Single Course ... ... 
Do. for Chemical Laboratory 
Do. Physical do. ove 


The regular Course of the College extends over three years, at .he end 
of which time the DipLoma oF AssoctaTE is conferred in the respective 
Faculties of Mining, Engineering,  y Manufactures. 

Two Scholarships of the value of £50 a year, with Free Education, 
tenable for two years, are awarded each year. 

For further information apply to the Secretary. 


FREDERICK J. SIDNEY, Secretary. 


YORKSHIRE GEOLOGICAL AND 
POLYTECHNIC SOCIETY. 


President. 
The Marquis or Riron, K.G., D.C.L., F.R.S., &c. 


Vice-Presidents. 


Duke or Legps. 

Duke or 

Eart or DarTMOUTH. 
Viscount GALWway. 

Lorp HA trax, Ep. Axroyp, Esq., F.S.A 

W. T. W. S. Sranuopr, Esq., M.P. | W. B. Denison, Esq., M. P. 


Honorary Secretary. 
James W. Davis, Esq., F.L.S.,’F.G.S., Chevinedge, Halifax. 


This Society, for forty years the West Riding Geological and Polytechnic 
Society, and recently changed to its present title with the expectation of 
filling a more extended sphere of usefulness, has for its object the investiga- 
tion of the geology and cognate sciences relating to Yorkshire, the publica- 
tion of papers, reports, and transactions, and the holding of public meetings 
for discussing topics connected with these various subjects. ‘The Subscription 
is 13s. perannum. Those interested in the GzoLocy or YorKSHIRE, and 
desirous of becoming members, are requested to send their names to the 
Secretary, to whom also any communications may be directed. 


oF WHARNCLIFFE. 
Bart or ErrinGHamM. 
Lorp LonpEsBoROUGH. 
Lorp HouGuron. 


UNIVERSITY OF LONDON. 
PRELIMINARY SCIENTIFIC (M.B.) EXAMINATION, 
Instruction by Lectures and Special ‘Classes is givea at Guy’s H. ] 
all the subjects of the above Examination in 

ssions, 
For further information apply to the Dean, Dr. F. Tayior, Guy’s Hos. 
pital, Southwark, S. E. 


QUEENWOOD COLLEGE, near STOCK. 
BRIDGE, HANTS. 


Special attention to Science, particularly to Chemistry, both theoretical 


Dr. V 


and practical. 

References ya Dr. Debus, F.R.S. ; Dr. Frankland, F. 
F.R.S.; Dr. Smith, F.R.S.; Dr. Tyndall, F.R-S. ; 

¢ Spring Term begins y, Jan 1 
WILLMORE, Principal. 


LANCASTER SCHOOL. 


Head Master—Rev. W. E. Pryxe, M.A., St. College, Cambridge 
14th Wrangler, 1866, 
Second Master—Rev. W. T. Newsotp, M.A, Fellow of St. John’s 
College, Cambridge, sth ‘Classic, 1873. 

Assistant Masters—J. H. FLATHER, Esa — College, Cam 
bridge, 14th Classic, 1876, and Li, bufoot Ud, History Scholar in the 
University ; J. C. Wirton, Esq. Lond., &e , &c. 

New Buildings, including a ET KBORATORY, were opened on September 
24, by the Bishop of Manchester. 

There are University Scholarships, which may be given for proficiency in 


Science. 
tus, &c., add: Rev, the Heap Master, School House, 


ROYAL POLYTECHNIC ard BERNERS 
COLLEGE in conjunction.—The Laboratories and ge for 
Private and Class Study are Open every Day - ——_ Gentle- 
men gees for Matriculation, Woolwich, and the 
Boards. Fees moderate.—Apply to Tomes cae at the Ron 
Polytechnic, or 44, Berners Street, W. 


MATHEMATICS and PHYSICS.—Tuition 
and Preparation for Examinations, by London University Honours 
Man and Exhibitioner of University College experienced in teaching, - 
Apply to Publishers to University College, 137, Gower Street, W.C. 


PAIR OF SPLENDID DISSOLVING- 


VIEW LANTERNS, with 9-inch Condensing Lenses and Achromatic 

Powers ; equaltonew. Also a number of Painted Slides, 7}-inch clear 
icture. A bargain.—Apply to J. B. Dancer, Optician, 43, Cross 
treet, Manchester. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER..-—‘‘ Pellet by pellet, or brick by brick, does the Melicerta build 
her house, which widens gradually from the foundation to the suummit, and 
every layer is placed with admirable regularity.”—S/ack’s Marvels of Pond 
Life. Also Hydra vulgaris, Cyclops quadricornis, wa sol. 

Specimens of any one of these species and occasionally of many others 
sent by post for 1s. in 1d. or $d. stamps. 


THOMAS BOLTON, Hyde House, Stourbridge. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6d. ounce ; Squares, 
2s od.; post free 2d. extra ; also other Mounting and Bi 
prepared for ee —CHAS. PETIT, 151, High Street, S: 

ewington, N. 


the 


THE TELEPHONE. 
ARRANGEMENTS for eens Prof. BELL’S ARTICULATING 
TELEPHONE can be made by appl ly ning to ws Paterson, Agent and 
Licencee, 3, Bedford Court, Covent en, W. 


FOR SALE.—An Equatorially-mounted 
BRASS REFRACTING TELESCOPE, by DOLLOND, London, » 
first-class working order, 3,% inch clear 54 feet lengt 
Four Astronomical and two Eye-pieces. Diagonal “ 
piece for Zenith Observations. Finder, Slow and oe Movement in 
Right Ascension and Declination. A y Case, with 
firm Tripod and Stead to be sold a 
bargain.—Apply—GEO. F. RID IFORD, enous Lodge, near 
Gloucester. otograph can be had, 
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THEA TATLER. 


EVERY SATURDAY, PRICE THREEPENCE. 


WITH EACH WEEK’S ISSUE OF 


“THE TATLER” WILL BE GIVEN 


A SUPPLEMENT, 


Containing full Notices of NEW BOOKS, REVIEWS, and MAGAZINES, with Summaries of the most important Articles, 
illustrated by salient extracts. 


The SUPPLEMENT will also contain a Series of Discussions on the Topics of the Time, Social, Literary, Artistic, and Political, 
under the heading of 


“TSAAC BICKERSTAFF AT HOME,” 


Wherein the intimate friends of Mr. Bickerstaff, and many distinguished guests and strangers, will state their private opinions upon 


public questions. 


week becoming more comprehensive. 


THE TATLER is essentially a family paper, and in point of literary merit is second to none; leading 


The attention of ADVERTISERS is directed to the above announcement, which it may be confidently affirmed will still 
further increase the already large and special circulation of THE TATLER, which progresses steadily, its range from week to 


Authors and 


Journalists of the day are engaged on its Staff; and it combines all the attractions of the higher-priced non-illustrated 


weeklies, 


Advertisements should be received not later than 2 o’clock on Wednesday afternoon to ensure insertion the same week. 


OFFICES :—200, FLEET STREET, LONDON, E.C. 


MICROSCOPIC OBJECTS. 


Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth, 
Fish Scales, Anatomical Preparations from the Human Subject and Lower 
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole 
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder- 
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara- 
-“ Diatomacez, Salts, Crystals, Sections of Rocks, Fossils, Minerals, 

Cc. 

Ochreous Iron in Moss-like Forms in Calcite, 1s. 6d. post-free. 

Stellar Mica, or Canadian Phlogopite, 1s. 3d. post-free. 

Catalogues free. 


THOS. D. RUSSELE, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“‘As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain yy Cabinets :— 

roo Specimens, in Cabinet, with 3 Trays we ws o- £2 2 
200 Specimens, in Cabinet, with 5 Trays 5 5 
300 Specimens, in Cabinet, with 9 Drawers «+ « 10 10 
400 in Cabinet, with 13 Drawers 2% 0 
ore extensive Collections at 50 to 5,000 Guineas each. 


GEOLOGY. 


JOHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the metaod taken by each author. 

To illustrate Davis's ‘‘ Geo.ogy” (Collins), advanced Collection of 150 
Specimens, £3; Elementary of go, £1. To illustrate Lyell’s “ Student's 
—— advanced Collection of 200 Speci » 44; El tary of 150, 

78. 


Catalogues post free. 
Address—CASTLETON, DERBYSHIRE, v/4 SHEFFIELD. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertised in NaTuRE last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
farticulars of may be obtained writing to Tuomas Fioyp, 

sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 


‘dressed envelope, 


SHEPPEY FOSSILS. 


100 unnamed Fruits, Shells, &c., 2s. 6d. ; 100 selected Specimens, named, 
in about 40 Species, 10s. 
paid to London, 
Specimen Fruit and Copy of Paper on Geology of Sheppey, post free for 
three penny stamps. 
W. H. SHRUBSOLE, Isle of Sheppey. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES. 


Illustrative of Mineralogy, Palzontology, Petrology, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d, ; 25 do. Earthy Minerals, do., 2s, 6d. ; 25 do, Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., 2s. 6d. ; 25 do. Metals, 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6d. Catalogues free, N.B.~—P.O.O, 
or Cheque must invariably accompany all orders. Trade supplied. 


GEOLOGY AND MINERALOGY. 


Elementary Collections at all prices according to extent. Single Specimers 
of New and Rare Species, Cabinets, Hammers, Cases, &c, 


SECTIONS OF ROCKS FOR THE MICROSCOPE. 
A LARGE SERIES OF CASTS OF RARE FOSSILS. 
MINERALS FOR CHEMISTRY & EXPERIMENT. 
Detailed Catalogues (74 pages) free for 6 stamps. of 
JAMES R. GREGORY, 

New and Extensive Museum, 

88, CHARLOTTE STREET, FITZROY SQUARE, W. 


THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent fessional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept m the deve- 
lopment of Mantime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; et supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequentl 

12s. for twelve months. Advertisements 4d. a line, widely sp 
paper ; considerable rg for 3, 6, 12 months’ insertion. 

ice: 


Aug. M and Dieckmann, Ham! 
W. v. Hamburghk, Alexander 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, LONDON, during the Month of Fesruary, 1878. Entomologists and Natural-History 
Societies are requested cordially to co-operate so that the Exhibition may be not only interesting and instructive to the Public 
generally, but of interest to those who devote their attention to this branch of Science. 

The support already promised warrants the anticipation of a most successful Exhibition of complete collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural-History Society (the members of which are Exhibitors) are invited, in conjunction with certain well-known Entomologists 
selected by the Royal Aquarium Society, to form a Committee of Management, into whose hands the whole arrangements will be 
intrusted, with any assistance requisite from the eo Aquarium Society. 

The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors will 
be to deposit and remove the various collections. One department will be set aside for the Exhibition of Entomological para. 
phernalia, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements 


durirg the period of the Exhibition, which will probably extend over a week. 
Any information required may be obtained from Mr. JoHN T. CARRINGTON, Royal Aquarium, Westminster ; or from 


Mr. A. B, FaRn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 


Space should be addressed. 
Royal Aquarium, London, December 22, 1877. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsomites, Chessylites from Toulon, France ; 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c, 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection. a ge ary in great variety 
from France, America, Ireland, Swiss Lakes, and other 
localities. 


BRYCE M. WRIGHT, F.R.G.S., 
go, GREAT RUSSELL STREET, LONDON, W.C. 


THE QUARTERLY REVIEW, 
No. 289, is published THIS DAY. 
ConTENTS. 


I.—THE RENAISSANCE IN ITALY AND ENGLAND. 
11.—SCIENTIFIC LECTURES: THEIR USE AND ABUSE. 
Ill.—SCHLIEMANN’S MYCENZ. 

1V.—MARCH OF AN ENGLISH GENERATION THROUGH 


LIFE. 

V.—SIR ERSKINE MAY’S DEMOCRACY IN EUROPE. 

VI —A FRENCH CRITIC ON GOETHE. 

VIL.—RAILWAY ACCIDENTS. 

VIII.—LORD MELBOURNE. 

1X.—THE HOUSE OF COMMONS AND THE OBSTRUCTIVE 

X.—THE MEETING OF PARLIAMENT. 
JOHN MURRAY, Albemarle Street. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. _ 
Published on the Subscription pe. 
CoNTENTS FOR JANUARY 1. 


1.—1877. 
Patent Insulator. (Illustrated.) 
Sketch of the Development of the Electric Light. (Continued. ) 
4.—Edison’s Talking Phonograph. | (Illustrated.) 
5.—The Telephone and its Application to Military and Naval Purposes. 
6.—The Times and Telegrapby. 
7.-—The Kaffir War and the vay 
8.—The Destruction of Submarine les. 
9.—Proceedings of Societies. 
11.—City Notes. 
12,—General Science Columns. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


Now ready, 8vo, cloth, 30s. 


PHOTOGRAPHED SPECTRA. One Hun- 
dred and Photographs of Metallic, 
Spectr int permanent autot: process, with In uction, 
Description of Plates, and Index of the 
Spectrum (showing bright lines), compared wi ir Spectrum. By 
PRAND CAPRON 
London: E. & F. N. SPON Charing Cross. 


CHEMICAL APPARATUS & SCIENTIFIC 
INSTRUMENTS. 


Porcelain, Glass, Stone, Wood, and Metal Apparatus for Chemical 
and Philosophical Purposes and Lectures. 
ELECTRICAL, MEDiCAL, AND EXPERIMENTAL 
COILS AND APPARATUS. 

BUNSEN’S MODIFIED FILTER PUMPS, 

FROM tos. 8d. TO 67s. 

ELECTRICAL BATTERIES AND ELEMENTS. 
SETS OF APPARATUS 


According to Prof. Valentin’s “‘ Book of Chemistry,” and Prof. Attfield’s 
“* Manual of Chemistry.” 


Also Sets of Apparatus as required by the Government Schools, always 
ready and kept in stock. 
Catalogues will be sent gratuitously. A liberal Discount allowed 
to Wholesale Buyers. 


WHOLESALE IMPORTERS AND MANUFACTURERS, 
AUG. BEL & CO., 


34, MAIDEN LANE, STRAND, LONDON, W.C. 


Sote AGeNnTs For Grenet’s BATTERIES AND Nopot’s Microscopzs. 


TEXT-BOOKS OF SCIENCE. 
In small 8vo, with 105 Diagrams and Figures, price 3. 6d. 

A TREATISE on PHOTOGRAPHY. By 
W. DE WIVELESLIE ABNEY, F.R.S., Captain in the Corps of 
Roya! Engineers, late Instructor in Chemistry and Photography, School 
of Military Engineering, Chatham. (Forming one of Messrs. Long- 
mans and Co.’s Series of ‘‘Text-Books of Science, Mechanical aud 
Physical,” edited by C. W. MERRIFIELD, F.R.S.) 

London: LONGMANS & CO. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 

Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F RS. 

Two Hundred Pages and Thirty Plates have been added o this Edition, 
and the work has been revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 


For Sale, a Perfect Copy of 
FARADAY’S RESEARCHES in ELEC- 
TRICITY. 3 vols., 8vo, 1839-55, with Plates, Cloth, £2 8s. ; or each 
volume separately, 21s. 
BERNARD QUARITCH, 15, Piccadilly, London. 


CONSUMPTION: 

Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 

JOHN FRANCIS CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respirat Diseases 
(Asthma, Bronchitis, &c.) by Steechiological Inhalants. And Reports of 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 


Bird, alvez, 


Santa Maria, Gomez, Maestre, Parigot, Reinvillier, G: 

verend, Denobele, Feldman, Pfeiffer,” Vintras Tirifah 
anegrossl, rasi, Ascenzi, 

Casati, Blasi, Borromeo, Fiorelli, and Fedell 

London: LONGMANS & CO. 
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DIARY OF SOCIETIES. 


LonDON 
THURSDAY, January 31. 
Rovat Soctety, at 8.30.—Further Researches on the Minute Structure of 
the Thyroid Gland: E. C. Baber.—On Stratified Discharges. V. Dis- 
charge from a Condenser of Large Capacity: W. Spottiswoode, Treas. 
R.S.—On the Expression of the Product of any Two Legendre’s Coeffi- 
cients by means of a Series of Legendre’s Coefficients : Prof. J. C. Adams, 
F.R.S.—Experiments on the Colours shown by Thin Liquid Films under 
the Action of Sonorous Vibrations: Sedley Taylor. 
SocieTY OF ANTIQUARIES, at 8.30.—On the Depositions of the Rema‘ns of 
Catherine de Valois, Queen of Henry V.: The Very Rev. the Dean of 
Westminster, F.S.A. 
Lonvon InsTiITUTION, at 7.—Sir J. Lubbock. 
Roya INSTITUTION, at 3.—Organic World: Prof. Dewar. 


FRIDAY, Fesrvary 1. 
Gerotocists’] ASSOCIATION, at 7.30.—Annual General Meeting.—On the 
Lancashire Coal Fields: C. E. de Rance, F.G.S. 
Rovat INSTITUTION, at 9.—The Telephone: W. H. Preece. 
Society oF ARTS, at 8.—Indian Section ; Destruction of Life in India by 
Wild Animals: Sir Joseph Fayrer. 
SATURDAY, Fesrvary 2. 
Puysica Society, at 3.—On Grove’s Gas Battery: H. F. Morley, M.A., 
B.Sc.---Annual General Meeting. 
Roya INsTITUTION, at 3.—Carthage : Mr. Bosworth Smith. 


SUNDAY, Fesrvary 3. 
ioe Lecture Society, at 4.—Water Supply of London: Rev. J. F. 


MONDAY, Fesrvary 4. 
LonDON INSTITUTION, at 5.—History of the Ironclad: E. J. Reed. 
Society oF ARTS, at 8.—Cantor Lecture ; Explosions in Mines: T. Wills. 
Roya INSTITUTION, at 2.—Monthly Meeting. 
Vicrorta INSTITUTE, at 8.—Scientific Thought and: Religion: The Bishop 


of Edinburgh. 
TUESDAY, Fesrvary 5. 

ZootocicaL Socigty, at 8.30.—On the Mechanism of the Odontophore in 
Certain Mollusca : Patrick Geddes.—Reports on the Collection of Birds 
made during the Voyage of the Challenger, No. VII. On the Birds of 
Cape York and the Neighbouring Islands: W. A. Forbes, F.Z.S. —On a 
Collection of Birds from Abeokuta: Francis Nicholson, F.Z.S.—Notes on 
the Fins of Elasmobranchs with considerations on the Nature and Homo- 
logies of Vertebrate Limbs: Prof. St. George Mivart, F,R.S. 

Rovat INSTITUTION, at 3.—Protoplasmic Theory of Life: Prof. Garrod. 

INSTITUTION OF CiviL ENGINEERS, at 8, 


WEDNESDAY, Fesrvarv 6. 

Gro.ocicat Society, at 8.—On the Influence of the Advent of a Higher 
Form of Life in Modifying the Structure of an Older and Lower Form: 
Prof. R. Owen, C.B., F.R.S.—Notes on a Crocodilian Jaw from the Coral 
Rag of Weymouth: E. Tulley Newton.—Note on Two Skulls frou the 
Wealden and Purbeck Formations indicating a New Sub-group of Croco- 
dilia: J. W. Hulke, F.R.S.—On some Foraminifera from Pleistocene 
Beds in Ischia: M. E. Vanden Broeck. Preceded by some Geological 
Remarks by A. W. Waters. 

Society oF ARTS, at 8.—Higher Commercial Education : Dr. John Yeats. 

MicroscopicaL Socigty, at8.—Anniversary Meeting. President’s Address. 

ENTOMOLOGICAL SocigTy, at 7.—On the Colours of Caterpillars : ~ 
Lubbock.—Notes and Descriptions of Hemiptera-Homoptera : le 
Distant.—The Biology of Insecta as Determined by the Emotions: A. H. 


Swinton. 
THURSDAY, Fesrvary 7. 

Socigty, at 8.30. 

Linngan Society, at 8.—Observations on the Habits of Ants, Bees, and 
Wasps, Part V.: Sir John Lubbock, Bart. —The Structure of the Shell of 
the Bryozoa: Arthur W. Waters.—On the Laws Governing the Produc- 
tion of Seed in Wistaria sinensis : Thos. Meehan. 

Cuemicat Society, at 8.—Notes on the Tannins: Dr. Paul and Mr. 
Kingzett.—On a Method for the Determination of Boiling Points: H.C. 
Jones.—On the Alkaloids of the Aconite Family. Part if. The Alkaloids 
of Aconitum ferox : Dr. Wright and Mr. Luff.—An Inquiry into the Action 
of the Copper Zinc Couple on Alkaline Oxysalts : Dr. Gladstone and Mr. 
Tribe.—On the Estimation of Phosphorus in Iron and Steel: E. Riley. 

Roya INSTITUTION, at 3—The Organic World : Prof. Dewar. 

Lonpon INSTITUTION, at 7.—Gravity as an Universal Force; Sir E. 


Beckett. 
* FRIDAY, 8. 
Roya INsTITUTION, at 9.—Equality : Matthew Arnold. 
QuekeTT MicroscorpicaL at 8. 
SATURDAY, Frsrvary 9. 
InstrrTuTIon, at 3.—Carthage : Bosworth Smith. 


BEST FARMERS’ NEWSPAPER 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Joun ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 


Devotes special attention to the diseussions and ings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on poten farming, and a mass of 
intelligence of particular value to the agriculturist. 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3d., or prepaid, 15s. a year post free. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 

ctive effects of lightning. 


NEWALL & CO,’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


2 applied to all kinds of | epee gor Shipping in all parts of the world 

with unvarying success, is the most Reliable, m: i 

Conductor ever offered to the public. 
It is simple in its application, no insul. bein ired, and it costs 

only one shilling per foot for the standard size, whick is safe in any storm. 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 


(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations upon application. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Afparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Henry Trimen, M.B., F.L.S., British Muscum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 


On and after January 1, 1878, the JOURNAL OF BOTANY will be 
printed and published by T. P. NewMan, 32, Botolph Lane, E.C , to whom 
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6d, 
bound in cloth), covers for the volume (price rs.), and back Numbers, can 
also be obtained of Mr. Newman. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom, Post-Office Orders 
payable at EASTCHEAP. 


NORTH BRITISH AGRICULTURIST, 
Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
din the g t of landed property throughout Scotland and 
the Northern Counties of England. 
The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
— of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
an 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post, 34d. Annual Subscripti ble in advance, 
Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 


Published by W. PICKERING, 21, Arundel Street, Scrand, W.C. 


EsTABLISHED 1843. 


R. 8. NEWALL & co., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL, ‘ 
68, ANDERSTON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 
BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 
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On the rst of every Month, price Sixpence. 
THE ENTOMOLOGIST: 
AN HADSTRATES JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrtncTon, 
With the Assistance of 
Freperick Bonn, F.Z.S. Freperick Situ, F.L.S. 
Epwarp A. Fitcu. . JENNER Weir, F.L.S. 
Joun A. Power, M.D. . BucHANAN WuiteE, M.D. 
The Entomologist was founded for the purpose of diffusing information 
with regard to the science generally, aud especially respecting Insects in- 
jurious to Farm or Garden; for Recording the Capture of Rarities ; and 
te Sons Varieties. Monthly Lists of Duplicates and Desiderata are 
publishe 
Interesting articles on all branches of the science are promised by leading 
entomologists. Especial attention is given to the printing of the WoopcuT 
eeaennerems, which are numerous, There are occasionally CoLourED 
LATES. 
SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court. 


“That excellent periodical THz GARDEN.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 


of in allits Branches. Founded and Conducted 
-L.S., Author of ‘‘ Alpine Flowers for Engli 


Gardens,” 

A Coloured Plate is now issued with every number of The Garden. 

Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 

Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 6}. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
in advance—For One Year, 26s,; Half.a Year, 14s. ; of a 

ear, 7s. Address all letters concerning Subscriptions to—The ublisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. DovatAs, R. McLacutany, F.R.S., E. C, Rvz, F.Z.S. 
T. Stainton, F.R.S. 
This Magazine, pes in 1864, contains tains standard articles and notes 
yor and especially on the Insects of 
e Britis! es. 


each year. 
strongly bound in cloth) may be obtained of 
the entire set to date, at the increased price of ros. each ; by Soy 
vols. may be had or at 75.each. 
OORST, 1, Paternoster Row. 
address. 


THE BREWERS’ GUARDIAN: 
A Paper devoted of | of Interests, 
Review OF THE Mat aun 


entre of the Country Brewers. 
“* The Brewers ished on the Evenin of every alternate 
Tuesday, and is = only al enka with b ig interests. 
Subscription, 16s. 6d. per annum, ee ~ dating from an uarter-da: 
Single Copies, 1s. each. 
Offices—s, Bond Court, Walbrook, London, E.C. 


HOW, & CO’S COMPLETE MICRO- 
HOW & CO”S POPULAR BINOCULAR 


MICROSCOPE, £12 12s, 
& S STUDENT’S MICRO- 


HOW Co. MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 


VIEWS. 
HOW & CO. NEW LANTERN—The 
KALOPHANE 
HOW CO. 'S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.'s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO.,, 
5 ST. BRIDE STREET, LONDON, 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWs, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


CAN BE HAD OF 


W. LADD & 


Ir and 12, BEAK ST., REGENT ST., LONDON, W, 


JAMES WOOLLEY, SONS, & CO,, 
69, MARKET STREET, MANCHESTER. 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application, 


RUPTURES.—BY ROYAL LETTERS PATENT. | 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 


a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATEN’ t LEVER, fitting with so much ease and closeness 


that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
_ Price of a 16s., 218., 265. 6d., and 315. 6d, 


Post 


31s. "6d, 428.5 and 52s. 


Umb and 52s. 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Lege 
Sprains, &c. They are ot a light | in texture, and inexpensive, and drawn 
on over an ordinary stocking. ce 48. Gd., 75. 6d., 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


MICROSCOPES, OBJECTIVES, &e. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, tc 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 
Fully Illustrated Catalogue and full Tastr and _ Sees by Post, 6 Stamps. 


TISLEY Co, 


OPTICIANS: 
172, BROMPTON ROAD, S.W. 


(Close to South Kensington Museum), 


wor DEWARS NEW ELECTROMETER 


and measuring minute quantities of 


Pieteen WHISTLES (with Micrometer Screw) for testing 


the limits of audible sound, 2ts. 


TISLEY’S HARMONOGRAPH, for drawing Lissajous’ and 
Melde’s figures (graphic drawings of Harmonic Vibrations brations) on card or 
on blackened g! most attractive Class Demonstration—from 
43 t0s.to £21. 
Specimen Curves drawn on card, post free, 3s. per dozen. 


STEREOSCOPIC Do., giving visibly solid figures of wave motions, 
1s. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 


Price L Acoustic Apparatus, with Drawings and Description of the 
are Harmonograph, Post Free, 2d. 


| 
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PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and im s tone to the stomach, 
perfects and increases the action of the Nag and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, chetivanses, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the 
neys, apoplexy, and affections of the heart, &c. 

In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each, 


PREPARED ONLY BY THE PROPRIETOR, 


G J ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 
See Treatise on the efficacy, medicinal action, —_ compesition of the 


“ Pick Me-Up” by the Proprietor, 
THIS 


OLLOWAYS PILLS Rese 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 


NAT URE 


DRAPER'S INK (DICHROIC). 


THE NEW BLACK INK 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
wienmeielie when this Ink is used. It has been 


Public Offices, and Railway 
Ireland. 
It writes almost my weer hang Full Black. 


Does not corrode 
to use, and liable 


may applied at 


asl obtained in M B 
on essrs. BarcLay & Sons, 


Street ; We. Matuer, London 


and chester ; J. Ai 
Street, Liverpool ; and Stacy & Coox, Bike 
all Stationers. 


FRY’ S 


uality.”’ 
—Food, Water, and Air, edited by Dr. Dr. Hassall. 


_CARACAS 
COCOA 


CENTENNIAL PRIZE MEDAL 
AWARDED. 
WANTED.—Clean Copies of NATURE 
No. 56.—Address NATuRE Office, 29, Bedford Street, Strand W.C. ’ 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 


NATURWISSENSCHAFTEN. 


Herausgegeben von Dr. W. SKLAREK. Erscheint seit 1 Januar, 1868. 
In Wochennummern, Preis vierteljahrlich 4 Mark. 


Der ‘* Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Losung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Lander—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademieen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze ‘wiederzugeben. 


Ein solche Darstellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein 


ielles naturwissenschattliches Fach 


bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
— Gebieten regelmissig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 
Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 
FERD, DUMMLER’S VERLAGSBUCHHANDLUNG. 
Harrwitz & Gossman. 


Berlin. 


PRICE ONE GUINEA, SUPER ROYAL QUARTO, 


THE LIFE AND HABITS OF WILD ANIMALS. 


ILLUSTRATED BY DESIGNS BY 
JOSEPH WOLF. 
ENGRAVED BY J. W. AND EDWARD WHYMPER. 
WITH DESCRIPTIVE LETTERPRESS BY DANIEL GIRAUD ELLIOT, F.LS, F.ZS. 
LIST OF ILLUSTRATIONS. 


Wuo Comes HERE? 

A HAIRBREADTH ESCAPE, 
THE STRUGGLE, 

Bruin AT Bay. 

THE IsLAND SANCTUARY, 
AT CLOSE QUARTERS. 
STRATEGY versus STRENGTH. 


THE SIESTA, 


GLEANERS OF THE SEA. 


A TROPICAL BATHING PLACE, 
HuNTED Down. 

A RACE FOR LIFE, 

A Happy FamILy. 
MATERNAL COURAGE. 


RIvaL MONARCHS, 
THE KING OF BEASTS, 
THE SHADOW DANCE, 
CATCHING A TARTAR. 
THE AMBUSCADE, 
THE AVALANCHE, 


This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains 
the most beautiful and original designs that have ever proceeded from his pencil. The size of the Engravings is 8 x 6 inches, and 


they are printed on the finest toned paper. 


Also a FINE EDITION in Royal Folio, Proofs before Letters, each Proof signed by the Engraver, elegantly beund in 
French Levant morocco, 


As this Edition is strictly limited to 200 Copies, the price is certain to rise considerably, 


MACMILLAN AND CO., LONDON. 
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NOW READY. 
PART LI, 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. | 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM 8vo. 


EDITED BY 


GEORGE GROVE, 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians 
accessible to the non-professional reader, has long been a subject of remark. Of “Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 

Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician, Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given, 


Among the Contributors to the Dictionary the following may be named :— 


J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A. ; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris ; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E, Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal ; Franz Hueffer, Esq.; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple; A, J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford ; C. Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault ; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A, W. Thayer, Esq., &c., &c., and the Editor. 


PART IL. wili be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON, 


Printed by R. Cav, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MacMILLAN AND Co., at the Office, 22, Bond Street, New York.—Trurspay, Janusty 31, 1978. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


“No. 432, VOL. 17] “THURSDAY, FEBRUARY 7, 1878 [PRICE $5 PER ANN, 


asa at the General Post Office. [All Rights are Reserved, 


BROWNING’S 


MICROSCOPES 
h an 
mata, 
sof a 
rious 
5 and THE COMPLETE BINOCULAR. 
their 
This instrument has a firm, well-finished stands 
- with rack and fine adjustment to body, mechanical 
“em motions to stage, removable fittings for apparatus, 
“4 = revolving diaphragm with three apertures, A or B 
actice eye-pieces, and I in, 16° and } in. 75° objectives ; 
=oge fitted with binocular arrangement, with lever 
an adjustment for adapting the eye-pieces to the ; 
ye an L 
| width of the eyes of the observer, 
PRICE £10 10s, 0d, 
of the 
Esq. ; 
homas 
Percy, PRICE LIST OF MICROSCOPES FREE. 
, 
Julian Illustrated Catalogue of Microscopes, with 
Parry, 
aie 31 Illustrations, 6 whole page engravings, post 
Esq. 


free, 7 stamps. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &ce., &c, ! 


63, STRAND, W.C., LONDON. 
FACTORY—SOUTHAMPTON STREET AND EXETER STREET, LONDON, 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS, 
Telescopes, Spectroscopes, Opera Glasses, &0., & 6. 
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MICROSCOPIC OBJECTS 
Of the highest attainable perfection, ill 


ustrating Anatomy, 
Botany, Entomology, and every branch of jJ..D. 
MBller’s New Typen Plates and Objects. Nobert’s Lines. All mat 

and requisites for mounting. Student's Microscope, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. Catalogue, Post free, wi 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 


EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
Society's Apartments, Burlington House, on FRIDAY, February 15, at 
One o'clock; and the ANNUAL DINNER will take place the same 
Evening, at the PALL MALL RESTAURANT, Regent Street, Waterloo 
Place, at Six o’clock. a 

Members and Visitors intending to dine are requested to leave their names 
at the Society’s Apartments, 


BIRMINGHAM AND MIDLAND 
INSTITUTE. 


The Office of SECRETARY to the Council of the Birmingham and Mid* 
land Institute is now VACANT. The Gentleman appointed to this post will 
also be offered the cen arm of the Birmingham School ot Art. The 
Salary for these appointments taken together will be £250 per annum. Ex- 
perience in the organisation of large science and art classes wiil be in favour 
of the candidate, who must also be a good accountant. 

Applications to be made to Mr. Epwin Smuru, Secretary, on or before 
February 18. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, February 10. —Mattuew Macrte, Esq., on The Impending 
Contact of Turavian aod Aryan Races—the Physical aad Economic 
Kesuits ot Chinese Migratious to the West.”—Members’ Annuai Sub- 
srypton, £1. Payment at the Door One Penuy, Sixpence, and 
(Re-erved seats) Ove Shilling, 


ROYAL SCHUOL OF MINES. 


Mr. WARING ON W. MYTH. M.A. F R.S. will commence a 
Course o Forty Leccures on MLNERALO.-Y¥ on MONDAY next the tith 
inst., at Non. to be conunued on each succeeding Tuesday, Thursday, 
friday, and Monday atthe same hour Fee for the Course, £4. 

Pro: ~., will commence a Course of Furty Lectures on 
Gt OLOGY on MONDAY the 18th inst at 10 o'clock a.M., to be continued 
on each succeeding Tuc-d+y, Thursday, Friday, and Monday, at the same 
hour. Fee ‘or the Course, £4. 

N.B —This latter Course will be given at South Kensington. 


TRENHAM REEKS, Registrar. 


ZOOLY, ICAL sOCIE Y’S GARDENS — 
cor SALE, TWELV#& LIVING YOUNG BOAS (Boa constrictor), 
born in the Gardens, and ve-y tam , price Two Guineas each. Also 
other dupiates. Apply to the Superintendent, Zoological 
Suciety’s Garceus, Kegent’s Park, N. 


vUrk&NWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
Science, 


to particularly to Chemistry, both theoretical 
an racti 
p A to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. 
F.R.S., Dr. Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
Dr. Wi F.R.S. 

C. WILLMORE, Principat. 


LANCASTER SCHOOL. 


Head Master Rev. W. E Pryre, M A, St. John’s College, Cambridge 
igth Wrangler, 13866, 


Second Master—Rev. W_T. Newsoip, M.A, Fellow of St. John’s 
College, Cambridge, sth Classic, 1873. 

Assistant Masters—J. H. FLatuer, Esq., B A. Emmanuel College, Cam- 
ridge, 14th Classic, 1876, and Lightfoot Modern History Scholar in the 
niversity ; J. C. Wirton, Esq., B.Sc. Lond., &e , &c. 

New Buildings, including a LABORATORY, were opened on September 

24, by the B:shop of Manchester. 

There are University Scholarships, which may be given for proficiency in 
ence, 
For Prospectus, &c., address Rev. the HzAD Master, School House, 

Lancaster. 


The TELEPHONE.—A well-known PRO- 

men justrations, on thi d int ing | i 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and ee Gentle. 
men prepared for Matriculation, Woolwich, and the various Examinin, 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 


BAR MAGNETS, 4~ 3 in., 2s. 6¢. per pair. 
Ferrotype discs, rs. the pair; Wound reels, 3s. the pair; No. 36 Silk. 
covered Wire, 4s. the 4 1b.; Double-line Wire, 2d. per yard; Binding 
Screws, Fa the doz. ; Electric Call-bell, with Key, Switch and Battery, 
43 the Two Sets Magnetic ditto., £4 Orders over ss, 
post free. Illustrated Catalogue, Two Stamps.—-EDWARD PATER. 
SON, Electric Bell Works, 3, Bedford Court, Covent Garden, W.C, 


THE TELEPHONE. 
ARRANGEMENTS for exhibiting Prof. BELL’S ARTICULATING 
TELEPHONE can be made by applying to Epwarp Paterson, Agent and 
Licencee, 3, Bedford Court, Covent Garden, W.C. 


GEOLOGY. 


JOHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the metnod taken by each author. A 

To illustrate Davis's ‘‘ Geo.ogy” (Collins), advanced Collection of 150 
Specimens, £3; Elementary of 90, £1. To illustrate Lyell’s “‘ Student's 
Pad advanced Collection of 200 Specimens, £4 ; Elementary of 150, 

t 75. 6d. 


Catalogues post free. 
Address—CASTLETON, DERBYSHIRE, vi4 SHEFFIELD. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Naturg last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have beew distributed among the Subscribers. Papers containing the 
of may be obtained writing to Tuomas FLovp, 

sq., Sussex House. Howard Road, South Norwood, S.E., enclosing ad- 
tressed envelope. 


GEOLOGY. In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price gs., he says: 
—“* As it ts impossible to enable the reader to recognise s and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may 
from Mr. TENNANT (149, Strand), Teacher of Mineral 
College, London.” These Collections are supplied on 
terms. in plain Cabinets :— 

too Specimens, in Cabinet, with 3 TrayS .. «. . £2 2 0 

200 Specimens, in Cabinet, with 5 Trays .. wwe « 5 5 © 

3eo Specimens, in Cabinet, with 9 Drawers «. 10 10 0 

400 oe 33 0 O 
ore extensive Cellections at 50 to 5,000 


SHEPPEY FOSSILS. 
100 unnamed Fruits, Shells, &c., 2s. 6¢. ; 100 selected Specimens, named, 
in about 40 Species, 10s. 
Carriage paid to London, 
Specimen Fruit and Copy ot Paper on Geology of Sheppey, post free for 
three penny stamps. 
W. H. SHRUBSOLE, Isle of Sheppey. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES, 


Illustrative of Mineralogy, Palzontology, Petrology, Conchology, Metal- 
lurgy, &e., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s ‘‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d. , 25 do/ Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6a. ; 25 do. Recent Shells, do., 2s. 6d. ; 25 do. Metals, do , 2s. 6d. ; 25 
do. Rough Gems and Stones, do, 2s 6¢. Catalogues free. N B. -P.O.O. 
or Cheque must invariably accompany all orders. Trade supplied. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6d. per ounce; Squares, 
2s od ; post free 2d. extra ; also oth-r Mounting Materials and Objects 

epared for mounting.—CHAS. PETIT, 151, High Street, Stoke 
ewington, N, 


FOR SALE.—An Equatorially-mounted 
BRASS REFRACTING TELESCOPE, by DOLLOND, London, in 
first-class working order, 3,% inch clear aperture, 5} feet focal length. 
Four Astronomical and two Terrestrial Eye-pieces. Diagonal Eye- 

iece for Zenith Observations. Finder, Slow and Rapid Movement in 

ight Ascension and Veclination The whole in enn Case, with 
firm Tripod Stand and owes Rods. Cost 120/, to besolda 
bargain.—Apply—GEO. F. RIDDIFORD, Barnwood Lodge, near 
Gloucester. Photograph can be had. 
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NATURE CXV 


THE TELEGRAPHIC JOURNAL 


AND 
ELECTRICAL REVIEW. 
Published on the zst and xsth of the month, price 4d.: Subscription per 

Annum, post free in Great Britain, gs. 
CoNTENTS FOR JANUARY 1. 
1.1877. 
2,—Fuller’s Patent Insulator. (Illustrated.) 
3.—A Sketch of the Development of the Electric Light. (Continued.) 
4.—Edison’s Talking Phonograph. (lllustrated.) 
5.—The Telephone and its Application to Military and Naval Purposes, 
6.—The Times and Telegraphy. 
7.—The Kaffir War and the Telegraph. 
8.—The Destruction of Submarine Cables. 
g.—Proceedings of Societies. 
10.—Notes. 
11.—City Notes. 
12,—General Science Columns. 


London: HAUGHTON & CO., 10, Paternoster Row, 

To whom also Communications for the Editor may be sent. 
THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by Henry Trimen, M.B., F.L.S., British Muscum ; assisted by 


‘That excellent periodical Tut Garpen.”—Professor Owen, 
THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted by 
. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. ardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. The Household, 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 6}d. 

Terms of Subscription. —Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s.; Half a Year, 14s. ; Quarter of a 
Year, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 


On and after January 1, 1878, the JOURNAL OF BOTANY will be 
printed aud published by T. P. Newman, 32, Botolph Lane, E.C , to whom 
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6d., 
bound in cloth), covers for the volume (price r1s.), and back Numbers, can 
also be obtained of Mr, NewMAN. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom. Post-Office Orders 
payable at EASTCHEAP. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

_ The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
= > principal Agricultural Associations throughout Great Britain 
and Ir 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 3}¢d. Annual Subscription, payable in advance, r4s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 


ESTABLISHED 1843. 


On the 18 of every Month, price One Shilling. 


THE ZOULOGIST; 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
. E. Hartina, F.L.S., F.Z.S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals ; Notices of the ‘Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Frederick Bonn, F.Z.S. Freperick Smit, F.L.S. 
Epwarp A, FitTcH. Jenner Weir, F.L.S. 
Joun A. Power, M.D. . BucHANAN Wuite, M.D. 
The Entomologist was founded for the purpose of diffusing information 
with regard to the science generally, aud especially respectmg Insects in- 
jurious to Farm or Garden; for Recording the Capture of Rarities ; and 
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are 
published. 
Interesting articles on all branches of the science are promised by leading 
entomologists. Especial attention is given to the printing of the WoopcuT 
TION, which are numerous. There are occasionally CoLouRED 
LATES. 
SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, monthly, 24 pages 8vo, with occasional! Illustrations. 
Conducted by J. W. Douctas, R. McLacutan, F.R.S., E. C, Rvg, F.Z.S. 
and H. T. Stainton, F.R.S., 

This Magazine, commenced in 1864, contams standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I.to V. (strongly bound in cloth) may be obtained by purch s of 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be had separately or together, at 75-¢@ach. 

London: JOHN VAN VOORST, 1, Paternoster Row. 
p.. .B.—Communications, &c., should be sent to the Editors at the above 
address. 


THE BREWERS’ GUARDIAN : 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Review OF THE MALT AND Hop TrapEs; AND Wins AND Spirit TRADE 
ECORD. 
The Organ of the Country Brewers. 
“ The Brewers’ Guardian” is published on the Evemmngs of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 
Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, 1s. each. Registered for transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E.C. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 
Edited by Jonn Secretary to the Central Chamber 
of Agriculture, 


Devotes special attention to the discussions and proeeeslings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 
intelligence of particular value to the agriculturist 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 155. a year post free, 

Published by W. PICKERING, 21, Arundel Street, Scrand, W.C. 


HOW & GO’S COMPLETE MICRO- 
SCOPE, £13 15s. 

HOW & €O’S POPULAR BINOCULAR 
MICROSCOPE, £12 125. 

HOW & CO’S STUDENT’S MICRO- 
SCOPE, 45 ss. 

HOW & CO.’S MICROSCOPE LAMP. 

ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 


MAGIC LANTERNS and DISSOLVING 
Ws. 
HOW & CO’S NEW LANTERN—The 


KALOPHANERON.” 
HOW & CO.’S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6¢. 
JAMES HOW AND CO,, 
s ST. BRIDE STREET, LONDON, 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, LONDON, during the Month of Fesruary, 1878. Entomologists aad Natural-History 
Societies are requested cordially to co-operate so that the Exhibition may be not only interesting and instructive to the Public 
generally, but of interest to those who devote their attention to this branch of Science. 

The support already promised warrants the anticipation of a most successful Exhibition of complete collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological o; 
Natural-History Society (the members of which are Exhibitors) are invited, in conjunction with certain well-known Entomologis:s 
selected by the Royal Aquarium Society, to form a Committee of Management, into whose hands the whole arrangements will be 
intrusted, with any assistance requisite from the Royal Aquarium Society. 

The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors wil] 
be to deposit and remove the various collections. One department will be set aside for the Exhibition of Entomological para. 
phernalia, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements 
during the period of the Exhibition, which will probably extend over a week. 

Any information required may be obtained from Mr. JOHN T. CARRINGTON, Royal Aquarium, Westminster ; or from 
Mr. A. B. FArn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 
Space should be addressed. 

Royal Aquarium, London, December 22, 1877. 


TEXT-BOOKS OF SCIENCE, Mechanical 

MINERALS.—(ettsomites, Chessylites from Toulon, France ; and Science Schools.-—Twenty-one Text-Books may now be had in this 

very fine lot of Siberian Minerals, Magnificent Eluor Spars, ___ Series, each work fully illustrated with Woodcuts, Diagrams, &c. 

and Galenas. ABNEY’S PHOTOGRAPHY, 3s. 6d. 

ANDERSON’S STRENGTH OF MATERIALS, 3s. 
Peridots, Topazes, Jargoons, Alexandrites, STRONG'S ORGANIC CHEMISTRY, 3s. Gd. 
ubles, «xc, BARRY’S RAILWAY APPLIANCES, 3s. 6d. 

STONE AND BRONZE IMPLEMENTS.—Very fine BLOXAM’S METALS, 3s. 6d. 

Scandinavian Collection. Implements in great variety GOODEVE’S MECHANICS, 3s. 62. 

from France, America, Ireland, Swiss Lakes, and other GOODEVE’S MECHANISM, 3s. 6d. 


localities. GORE’S ELECTRO-METALLURGY, 6s. 
GRIFFIN’S ALGEBRA AND TRIGONOMETRY, 3s. 6¢. 

90, GREAT RUSSELL STREET, LONDON, W.C. MERRIFIELD’S TECHNICAL ARITHMETIC, 3s. 6d. 


MILLER’S INORGANIC CHEMISTRY, 3s. 6¢. 
This day, 21s. Fourth Edition. 
sECE AND SIVEWRIGHT’S TELEGRAPHY, 3s. 6d. 
THE MICROSCOPE IN MEDICINE. WORKSHOP APPLIANCES, 3s. 6d. 
Coo Figures LIONEL S. BEALE, ES. | THOME&’S STRUCTURAL AND PHYSIOLOGICAL BOTANY, 
| °% |  -THORPE’S QUANTITATIVE ANALYSIS, 4s. 


and the work has been revised throughout. 
London: J. & A, CHURCHILL, New Burlington Street. THORPE AND MUIR’S QUALITATIVE ANALYSIS, 3s. 6. 
TILDEN’S CHEMICAL PHILOSOPHY, 3s. 6d. 


Second Edition, much enlarged, 416 pages, with 138 Illustrations, cloth UNWIN’S MACHINE DESIGN, 3s. 6d. 
elegant, 5s. (postage 6d.). WATSON’S PLANE AND SOLID GEOMETRY, 3s. 6d. 
GOOD GARDENING; or, How to Grow London : LONGMANS & CO. 
Vegetables, Fruits, and Flowers; with Practical Notes on Soils, 
of In one vol., crown 8vo, with many Woodcuts, price 12s. 6d. 
on the various kinds of Garden Structures. ‘ : 
“* Written by a practical man, and gives ssiaiadh iain which it is ARNOTT’S (the late Dr. Neil Arnott, F.R.S.) 
Revirw. ELEMENTS OF PHYSICS OR NATURAL PHILOSOPHY. 
; Seventh Edition, edited by A. Baty, LL.D., Professor of Logic in the 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. University of Aberdeen; and A. S. Taytor, MD, F.R.S., Fellow of 
the Royal College of Physicians, and late Lecturer on Medical Juris- 
Second Edition, revised. Now ready, crown 8vo, with Illustrations, 2s., prudence in Guy's Hospital. 
cloth (postage 3¢.). “« This work is likely to keep its place among treatises on a similar scale. 


“ Extending to nearly goo pages, it comprises a tolerably full body of in‘or- 
MULTUM-IN-PARVO GARDENING ? or, mation in all the branches, while the reader has still the benefit of tle 
How to Make One Acre of Land produce £620 a year, by the Cultiva- expository genius and eloquence that charmed and astonished the world 
Fruits and be How Grow forty years ago, and has not yet been superseded.” — Examiner. 
asshouses, so as to realise £176 per annum clear profit By a - 
WOOD, Author of “ Good Gardening.” London: LONGMANS & CO. 
**We are bound to recommend it.”—Gardener’s Magazine. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 


Now ready, 2 vo!s., 8vo, cloth, price ros. 6d. 


THE EVOLUTION OF MORALITY: 


Now ready, crown 8vo, cloth, with numerous Wood Engravings and Folding 


lates, 6s. (postage 5¢.). BEING 

SLATE and SLATE QUARRYING (a A HISTORY OF THE DEVELOPMENT OF MORAL 

TREATISE ON), SCIENTIFIC, PRACTICAL, and COMMER- CULTURE. 

CIAL. By D. C. DAVIES, F.G.S., &c. 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. ,By C. STANILAND WAKE, 

” d 
Mow Sun, Author of ‘‘Chapters on Table of Contents an 

PHOTOGRAPHED SPECTRA. One Hun- London: TRUBNER & CO., Ludgate Hill. 

dred and Thirty-six Photographs of Metallic, Gaseous, and other 

Spectra, printed by the permanent autotype process, with Introduction, For Sale, a Perfect Copy of 


= ; and with of the FARADAY’S RESEARCHES in ELEC- 
pectrum (showing bright lines), compared witht pectrum, 1 
J. RAND CAPRON, FRAG ” oe sf TRICITY. 3 vols., 8vo, 1839-55, with Plates, Cloth, £2 8s. ; or each 


London: E. & F. N. SPON, 46, Charing Cross. volume separately, 21s, 
New York: 446, Broome Street. BERNARD QUARITCH, 15, Piccadilly, London. 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, Fesrvary 7. 

Roya Society, at 8.30.—On the Comparison of the Standard Barometers 
of the Royal Observatory, Greenwich, and the Kew Observatory: G. M. 
Whipple.—On the Diurnal Range of the Magnetic Declination as Recorded 
at the Observatory, Trevandrum: Prof. B. Stewart, F.R.S.—Note on the 
Value of Euler’s Constant, likewise on the Value of the Napierian Loga- 
rithms of 2, 3, 5, 7, and 10, and of the Modulus of Common Logarithms, 
all carried to 260 Places of Decimals: Prof. J. C. Adams, F.R.S. 

LinNEAN Socigty, at 8.—Observations on the Habits of Ants, Bees, and 
Wasps, Part V.: Sir John Lubbock, Bart —The Structure of the Shell of 
the Bryozoa: Arthur W. Waters.—On the 'aws Governing the Produc- 
tion of Seed in Wistaria sinensis: Thos Meshan. 

CuemicaL Society, at 8.—Notes on the Tannins: Dr. Paul and Mr. 
Kingzett.—On a Method for the Determination of Boiling Points: H.C. 
Jones.—On the Alkaloids of the Aconite Family. Part If. The Alkaloids 
of Aconitum ferox : Dr. Wright and Mr. Luff.—An Inquiry into the Action 
of the Copper Zinc Couple on Alkaline Oxysalts : Dr. Gladstone and Mr. 
Tribe.—On the Estimation of Phosphorus in Iron and Steel: E. Riley. 

Roya InsTITUTION, at 3—The Organic World: Prof. Dewar. 

Lonpon INSTITUTION, at 7.—Gravity as an Universal Force: Sir E. 


Beckett. 
FRIDAY, Fesrvary 8. 
Rovat INSTITUTION, at 9.— Equality : Matthew Arnold. 
QuekeTT Microscopica at 8. 


SATURDAY, Feprvary 9. 
Royat INSTITUTION, at 3.—Carthage : Bosworth Smith. 


SUNDAY, Fexsrvary ro 
Sunpay Lecture Soctery, at 4.—Impending Contact of Turanian and 
Aryan Races: M Macfie. 


MONDAY, Feprvary 11. 
Society or Arts. at 8.—Explosions in Uoal Mines: T. Wills. 
LonpoN INSTITUTION, at 5.—The Torpedo: Lieut. Palmer. 


TUESDAY, Fesrvary 12. 

AnrHRopoLocicaL InstTiTuTB, at 8.—On the Colouring Matter found in 
Human Hair: H. C. Sorby, F.R.S.—On Bird-Shaped Mounds in Putnam 
County, Georgia, U.S.A.: C. C. Jones. 

Royat INsTITUTION, at 3.—Protoplasmic Theory: Prof, Garrod. 

INSTITUTION OF CiviL ENGINEERS, at 8, 

METROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 


WEDNESDAY, Fesrvary 13. 
Society oF ARTS, at 8.—Cremation on the Continent : W. Eassie. 


THURSDAY, Fesxvary 14. 

Society, at 8.30. 

MATHEMATICAL SOCIETY, at 8.—On a General Method of Solving Partial 
Differential Equations: Prof. Lloyd Tanner.—On a Property of the Four- 
Piece Linkage and on a Curious Locus in Linkages: A. B. Kempe. 

Roya INsTITUTION, at 3.—Organic World: Prof. Dewar 

Lonpon INSTITUTION, at 7.—lItalian, French, and German Music: E. 
Pauer. 

Society oF ARTS, at 8.—Chemical Section ; Metallurgy of Nickel: A. H 
Allen. 

WatrorD NaturRAL History| Socisty, at 8. 

FRIDAY, Fesrvary 15. 

Rovat INSTITUTION, at 9.—Zoological Distribution: P. L. Sclater. 

Society oF TELEGRAPH ENGINEERS, at 8.—American Telegraphy: W. H. 
Preece. 


SATURDAY, Fesrvary 16. 
INSTITUTION, at 3.—Carthage : Bosworth Smith. 
PuysIcaAu Socigty, at 3 


“NATURE,” 


Published every Thursday, price 4d. 
SUBSCRIPTIONS, Post free: Annual, 18s. Half-yearly, 
gs. 62. Quarterly, 5s. 

Nearly all the Back Numbers ot NATURE may be obtained 
through any Bookseller, or of the Publishers, at the Office, 29, 
Bedtord Street, Strand, W.C., to whom all communications 

relating to ADVERTISEMENTS should likewise be addressed. 

Volumes I. to X., cloth, price 21s. each. 

Volumes XI., XIL., XIIL., and XIV.,cloth, price 10s, 62. each. 

Cloth Cases for binding all the volumes, price 1s. 6¢. each. 

Reading Cases to hold 26 numbers, price 2s. 6d, 

To be had through any bookseller or newsagent, or at the 
Office. 


CHARGES FOR ADVERTISEMENTS. 
Three lines in column, 2s. 6d.; 9d. per line after. 


One-eighth page, or quarter column . .. O18 6 
Quarter page, or haifacolumn. « 115 0 
Half a page, oracolumm . «+ » + 3 § O 

Advertisements must be sent to the Office before 12 o'clock 
on Wednesdays. 


Post-office Orders payable to MACMILLAN & Co, 
OFFICE: BEDFORD STREET, STRAND, W.C. 


LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the a sg of every description of building from the 
destructive effects of lightning. 


NEWALL & CO,’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the worid 
with unvarying success, is the most Reliable, most. Effective, and Cheapest 
Conductor ever offered to the public 

It is simple in its application, no insulators being required, and it cost 
only one shiiling per foot for the standard suze. which is sa'e in any storm. 
R. 8. NEWALL & CO., 130, STRAND, WC, 

36, WA’ ROA!}. LIVERPOOL. 
68, ANDERSPON QUAY, GLASGOW. 
MANUFACTORY—GATESHEAD-ON-TYNE. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 


(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every descrij‘tion of Pure Acids, 
Chemicals, and Fe«ents tor 
Analytical Purposes and Sciestifi Res <r 
Sole Agents for C, A. KAHLBAUM, Heri 
Price Lists and Special Quoauons upon a, plecanon. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE, 


A CATALOGUE UF CHEMICAL APPARAIUs 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


MiChUSCOPES, OBJECTIVES, &e. 


CENTENNIAL EXHIBITION, PHILADELPHIA 


Che Meda! anc Highest Award has been given ‘or Vesti, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad ‘ree, 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


CAN BE HAD OF 


W. LADD & 


11 and 12, BEAK ST., REGENT ST., LONDON, W. 
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JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


MOTTERSHEAD AND CO. 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, Bottles, Pure Chemicals, &c., post 
free, 


Orders of £2 value and upwards delivered carriage-paid to an 
railway station in England or Wales. ‘ 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER, 


C. TISLEY @ Co 
" OPTICIANS, ” 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
‘elephone Plate. 


172, 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec. 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
peers is supplied by the MOC-MAIN PAD aad 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 26s. 6d., and 315. 6d. 
Double 


eS ” 315. 6d., 425., and 52s. 6d. } 


— pa Umbilical ,, 42s. and 52s. 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly, 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 10s., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London, 


PICK-ME-UP. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rh ism y, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 2s. 6d. and 48. 6d. each 
PREPARED ONLY BY THE PROPRIETOR, 
G J ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


See Treatise on the efficacy, medicinal action, and compesition of tie 
“ Pick-Me-Up” by the Proprietor, 


HOLLOWAYS OINTMENT | 


effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


In Two Vols., royal 8vo, with numerous Illustrations by Zwecker, and Maps, price 42s. 


THE GEOGRAPHICAL DISTRIBUTION OF ANIMALS, 


With a STUDY of the RELATIONS of LIVING and EXTINCT FAUNAS as ELUCIDATING the past CHANGES 
of the EARTH’S SURFACE, 


BY ALFRED RUSSEL WALLACE. 


The Zimes of May 21st says :—‘* Altogether it is a wonderful and fascinating story, whatever objections may be taken to theories 


founded upon it. 


Mr. Wallace has not attempted to add to its interest by any adornments of style ; he has given a simple and 


clear statement of intrinsically interesting facts, and what he considers to be legitimate inductions from them. Naturalists ought to 


be grateful to him for having undertaken so toilsome a task. 


The work, indeed, is a credit to all concerned—the author, the 


publishers, the artist (unfortunately now no more) of the attractive illustrations, and last, but by no means least, Mr, Stanford’s 


map-designer.” 


By the same Author. 


THE MALAY ARCHIPELAGO: the LAN 


D of the ORANG-UTAN and the BIRD of 


PARADISE. A Narrative of Travel, with Studies of Man and Nature, With Maps and Illustrations, Fifth Edition. 


Crown 8vo. 75. 6d, 


CONTRIBUTIONS TO THE THEORY OF NATURAL SELECTION. A Series of 


ESSAYS. Third Edition, Crown 8vo, 8s, 6d, 
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NOW READY. 
PART L., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM &8vo. 


EDITED BY 


GEORGE GROVE, D.C.L. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians 
accessible to the non-professional reader, has long been a subject of remark. Of “Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 

Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician, Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be named :~— 

J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A.; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris ; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple ; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G, Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford ; C, Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault ; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H, H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


PART II. wili be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON, 


cxix 
Y, 
Post 
free. 
cadilly, 
PS, 
> Legs 
drawn 
lon. 
) 
: 
7 
T, | 
o the 
If 
ORE 
for 
led, 
GES 
sories 
and 
ht to a 
the 
ford’s 
) of 


NATURE (Feb. 7, 1858 


WILL BE PUBLISHED IN FEBRUARY, No. 1 OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 
(With the co-operation in England of Pror. A. GAMGEE, F.R.S., OF MANCHESTER ; Pror. W. RUTHERFORD, F.R.S, 
or EDINBURGH ; Pror. J. B. SANDERSON, F.R.S., or LONDON ; and in America of Pror, H. P. BOWDITCH, or 
Boston ; Pror. H. N. MARTIN, oF BALTIMORE) by 


DR. MICHAEL FOSTER, F.R.S, 
OF TRINITY COLLEGE, CAMBRIDGE. 


The Yournal of Physiology has been established with the view of meeting a want, which has long been felt, of a periodical 
devoted exclusively to the publication in the English language of the results of physiological research. ; 

The larger number of the papers published in it will, in all probability, be those belonging to what is sometimes called 
‘* experimental physiology.” It is hoped that the Journal will also serve as a record of researches on the physiological action of 
medicines and poisons, and of physiological interpretations of pathological phenomena. Histological papers of psychological as 
distinguished from morphological interest, will also be welcomed. 

The greater part of the Yournal will consist of original communications. It is proposed, however, to insert from time to time 
critical reports of special topics of controversy or interest. 

A feature in the Yournal will be the publication in each part or number of a catalogue raisonné of the titles of all papers of 
physiological interest published since the preceding number. At: the end of each year these will be re-arranged in an annual 
catalogue. No exertions will be spared to make this catalogue as complete as possible. 

It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. Every effort, however, 
will be made to prevent any unnecessary irregularity in the appearance of the successive parts. About four or six parts, the exact 
number depending on the size of the several parts, will form a volume of about 500 pages. The volume will not necessarily 
coincide with the year ; its issue, like that of the constituent parts, will depend on the abundance of contributions. 

The subscription-price for the volume, Jost /ree, will be, when paid in advance— 


For Great Britain or America... AT OF $5,25 (gold). 


Each part, as well as each volume, may also be obtaiaed in the usual way through the trade, at the rate of £1 115. 62. per volume, 
the exact price of each part, dependent on its size, &c., being marked on the cover. 

The Yournal will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in* England, and at 22, Bond Street, 
New York, in the United States, to whom at either place all subscriptions may be paid, and business communications addressed. 


MICROSCOPIC SPECIALITIES. 


Series I.—24 Pathological Preparations, in Case £2 2 0 Series V.—24 Preparations from the Frog, in 
», Educational “i »,  A.—48 Diatomacez (selected)... ... ... 2 10 
»» IV.—48 Physiological 440 » B.—24 (very rare) ... ... 6 
Whole Insects and Parts of Insects and Pathological and Physiological Preparations in great and constantly increasing variety, and 
of most valuable descriptions. 15s. to 30s. per doz. 


Descriptive Lists and full particulars on application to 


ARTHUR C. COLE & SON, 


ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 
Late of 62, St. Domingo Vale, Everton, Liverpool. 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben von Dr. W. SKLAREK, Erscheint seit 1 Januar, 1868. 
In Wochennummern, Preis vierteljahrlich 4 Mark. 


Der ‘* Naturforscher” hat sich die Aufgabe gestellt und nach dem. Urtheile aller Berufenen die Ldsung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Liinder—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der oe und Akademieen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben. 
Ein solche Darstellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschattliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
iibrigen Gebieten regelmissig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 

Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 


FERD, DUMMLER’S VERLAGSBUCHHANDLUNG. 
Berlin, Harrwitz & Gossman, 


Printed by R. Ciay, Sons, AND Tay.or, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MAcMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, February 7, 1878, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDsWoRTH 


No. 433, VOL. 17]. HURSDAY, FEBRUARY 1 [PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. ] 


BROWNING’S 
MICROSCOPES. 


No, 2A, large size BINOCULAR MICRO- 
SCOPE with highly finished stand, mecha- 
nical stage, with rectangular and circular 
motions, large mirrors on jointed arm, 
removable stage fitting for apparatus, four 
eye-pieces, stand condenser for opaque 
illumination, I-in. objective of 25° angular 
aperture, and }-inch objective 85° angular 
aperture, with adjustment for thickness of 
covering glass, fitted with binocular arrange- 
ment, and rack and pinion adjustment to 


draw tubes. 


PRICE £21 Os. 0d. 


PRICE LIST OF MICROSCOPES FREE. 


A New Edition of the Illustrated 
Catalogue of Microscopes, with 35 
Illustrations, 8 whole page engrav- 
ings, post free, 7 stamps. 


BROWNING’S new Cheap Series of high- 
power Objectives, }-in, 80°, £2 75. 6d. 


5 


— 90°, £2 128. Gd. ; b-in. 95°, £3 55. od, 


JOHN BROWNING, 


ERNMENT, THE ROYAL 
PHYSICAL INSTRUMENT MAKER TO H.M. GOVERN T 
ee SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 
63, STRAND, W.C., LONDON. 


EET, LONDON. 
FACTORY—SOUTHAMPTON STREET EXETER STR A 
PRIZE MEDAL, 1862. Telescopes, Spectroscopes, Opera Glasses, OCs, es ESTABLISHED 100 YEARS. 
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MICROSCOPIC OBJECTS 

Of the highest attainable perfection, illustrating Anatomy, Physiol 
Botany, and every branch of Mi ical 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's ey = with Eng- 
lish 1-ineh and }-inch —— Five Guineas. Catalogue, Post free, wi! 
Supplement for 1878. Objects delivered in U.S.A. and Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


LIVERPOOL ROYAL INFIRMARY 
SCHOOL OF MEDICINE. 
LECTURESHIP ON BOTANY. 

Candidates for this Chair, which is now VACANT, are uested to send 
in their Applications to the Registrar on or before Saturday, February 16. 
W. M. BANKS, Registrar. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, February 17.—A. Evtey Fincu, Esq., on “‘ The Principles of 
Political Economy ; their Scientific Basis, and Practical Application to 
Social Well-being.” —Members’ Annual, Suhociption, 41. Payment at 
the Door—One Penny, Sixpeace, and Seats) One ig. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 
Special attention to Sc partioulesty to Chemistry, both ical 
ct 
“"“lbeseees to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Wi F.R.S. 


C. WILLMORE, Principal. 
ROYAL POLYTECHNIC and BERNERS 


COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Leer any Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin 
Boards. Fees mederate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 


The TELEPHONE.—A well-known PRO- 
FESSOR can accept a few ENGAGEMENTS to Lecture, with 
Experimental Illustrations, on this popular and interesting Invention. 
—For Terms, &c., address Omicron, 110, Cannon Street, EC. 


NATURE.—To be Sold, Consecutive Num- 
bers, May 18, 1876, to December 78, 1877. Clean. Proposals, stating 
price offered, to St. O. O‘M., Magherafelt, Co. Derry. 


BAR MAGNETS, 4~ 2 in., 25. 6¢. per pair. 
Ferrotype discs, rs. the pair; Wound reels, 3s. the pair; No. Silk- 
covered Wire, 4s. the “Nal Double-line Wire, 2d. per yard; Binding 
Screws, 3s. the doz. ; Electric Call-bell, with Key, Switch and Battery, 
#3 the Two Sets complete; Magnetic ditto,, £4 ¢. Orders over 5s, 
post free. Illustrated Catalogue, Two Stamps.—EDWARD PATER. 

ON, Electric Bell Works, 3, Kedford Court, Covent Garden, W.C, 


THE TELEPHONE, 
ARRANGEMENTS for exhibiting Prof. BELL’S ARTICULATING 
TELEPHONE can be made by appl to Epwarp Paterson, Agent and 
Licencee, 3, Bedford Court, Covent Gan, W.C. 


MICROSCOPIC OBJECTS. 


Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth, 
Fish Scales, Anatomical Preparations from the Human Subject and Lower 
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole 
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder- 
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara- 
ye Diatomacez, Salts, Crystals, Sections of Rocks, Fossils, Minerals, 


Ochreous Tron in Moss-like Forms in Calcite, 1s. 6d. post-free. 
Stellar Mica, or Canadian Phlogopite, 1s. 3d. post-free. 
Catalogues free. 


THOS. D. RUSSELE, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and other sets in the Loan 
and Educational Museums of South Kensington. 


MINERALS FOR CHEMISTS, &c. 


NEW AND REVISED LIST, with Prices of Minerals containing rare 
Elements, &c., for Chemical s, Experiment, and Research. 
Also, Element: Collections of Minerals, Fossils, and Rocks, for Stu- 
dents, Schools, Colleges, &c. 
NEW PATTERNS OF GEOLOGICAL HAMMERS. 
NEW CATALOGUE OF SECONDHAND AND NEW BOOKS 
NOW READY. 


JAMES R. GREGORY, 
MINERALOGIST, 


88, CHARLOTTE STREET, FITZROY SQUARE. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER.—Also Hydra vulgaris, Daphnia, Cyclops quadricornis, Acty- 
nophrys, Eichornii. 

reshwater Sponge, Limnias ceratophylli, and some few Specimens of 
Conochilus volvox. 
Specimens of any one of these species and occasionally of many others 
sent by post for 1s, in 1d. or $d. stamps. 


THOMAS BOLTON, Hyde House, Stourbridge. 


GEOLOGY. 


OHN TYM’S Collections to illustrate text-books are carefully selected 
with a view to following the metnod taken by each author. 
To illustrate Davis's ‘‘ Geo.ogy” (Collins), advanced Collection of 150 
S cimens, 43; Elementary of 90, £1. To illustrate Lyell’s ‘ Student's 
Elements,” advanced Collection of 200 Specimens, £4; Elementary of 150, 


78. 6a. 
Catalogues post free. 
Address—CASTLETON, DERBYSHIRE, vi4 SHEFFIELD. 


THIN GLASS FOR MICROSCOPIC 
MOUNTING of best quality. Circles, 3s. 6d. per ounce; Squares, 
2s. 9@. ; post free 2d. extra ; also other Mounting Materials and Objects 
PETIT, 151, High Street, Stoke 

ewington, N. 


ists and Naturalists. 


To Geologists 
ORFORD CASTLE FOSSILS. 


of Subscripti 
sq., Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell price os., he says: 


be procured 


lection of specimens, such as may 
er at King’s 


coll 
from Mr. TENNANT (149, Strand), Teach 


oe £2 2 0 
zoo Specimens, in Cabinet, with 5 Trays ws ws 5 5 0 
3e0 Specimens, in Cabinet, with 9 Drawers 10 10 0 


SHEPPEY FOSSILS. 
100 unnamed Fruits, Shells, &c., 2s. 6d. ; 100 selected Specimens, named, 
in about 40 Species, 10s. i f 
Ca e paid to London, 
Specimen Fruit and Copy of Paper on Geology of Sheppey, post free for 
three penny stamps. 


W. H. SHRUBSOLE, Isle of Sheppey. ; 
THE POPULAR SCIENTIFIC POCKET CABINET 
SERIE 


Illustrative of Mineralogy, Palzontology, Petrology, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
as. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6¢@,; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., 2s. 6¢. ; 25 do. Metals, do., 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6d. Catalogues free. N.B.~=P.O.0O. 
or Cheque must invariably accompany all orders. Trade supplied. 


WANTED.—Clean Copies of NATURE 
No. 56.—Address Nature Office, 29, Bedford Street, Strand W.C. ; 
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THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


— ——— attention to the diseussions pa proceedings of the Chambers 

of Great Britain (which now number upwards of 18,000 
phe besides giving original papers on practical farming, and a mass of 
intelligence of particular value to the agriculturist. 

The London em Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to roe | subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post free, 

Published by W. PICKERING, 21, Arundel Street, Scrand, W.C. 


THE BREWERS’ GUARDIAN: 
A Bermnightty, Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revizw OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
RD. 
Organ of the Country Brewers. 

“ The Brewers’ Poe Ran ublished on the Evenin of every alternate 
Tuesday, and is the only a officially with b 

Subscri; 6s. 6d. annu: st free, dating from warter-da 

Offices—s5, Bond Court, Walbrook, London, E.C. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Subscription—Six Shillings per ‘eeies post-free. The volumes com- 
to V. (s und in cloth) may be o! or 
the entire set to date, A the increased price of 10s. each ; the succeeding 
vols, may be had separately or together, at 75. each. 
London: JOHN VAN VOORST, 1, Paternoster Row. 
a ee &c., should be sent to the Editors at the above 
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THE TELEGRAPHIC J JOURNAL 


ELECTRICAL REVIEW. 
Published on the price Subscription per 
CoNTENTS FOR JANUARY 1. 


2. Fuller’ s Patent Insulator. (Illustrated.) 
3.-—A Sketch of the Development of the Electric Light. (Continued.) 
4.—Edison’s Talking Phonograph. (Illustrated.) 
ihe Telephone and its Application to Military and Naval Purposes. 
&—The Times and Telegraphy. 
7-—The Kaffir War and the Telegraph. 
3—The Destruction of Submarine Cables. 
9.—Proceedings of Societies. 
11.—City Notes. 
12,—General Science Columns. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


“That excellent periodical THz GarpENn.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
ag of Gardening in all its Branches. Founded and Conducted b 
ae Bey NSON, F.L.S., Author of “ Alpine Flowers for English 

ardens, 
A Coloured Plate i is now issued with every number of The Garden. 

“*Mr. Robinson’s valuable and elegant weekly."—Saturday Review, 
roth, 1872, 

G following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Fiowers, 

Landscape Gardening. Town ens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove, 
Notes and Questions. The Household, 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by — attention to it.” 

Price 6d. Week! Specimen Copy, Post-free, 6}. 

Terms of Subscription.—Sent direct from the Office in London, post free, 

yable in advance—For One Year, 26s,; Halfa Year, 14s. ; Quarter of a 

ear, 7s. Address ali letters concerning Subscriptions to—The Publisher of 

The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Boy 
the Assistance of 
Freperick Bonp, 
Epwarp A, Fitcu. 
Joun A. Power, M.D. 


. JENNER Weir, F.L.S. 

. BucHANAN Whites, M.D. 
The Entomologist was founded for &, purpose of diffusing information 

with regard to the science generally, aud especially respecting Insects in- 

jurious to Farm or Garden; for Recording the Capture of Rarities ; and 


| Freperick Smitu, F.L.S. 


a ens Varieties. Monthly Lists of Duplicates and Desiderata are 
published. 

Interesting articles on all branches of the science are promised by leading 
entomologists. Especial attention is given to the printing of the WoopcuT 
ILLUSTRATIONS, which are numerous. There are occasionally CoLourgD 
PLATES. 


SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court. 
On the 1st of every Month, price One Shilling. 
THE ZOOLOGIST; 
A MONTHLY ——— OF NATURAL HISTORY. 
New Series, Edited b 
J. E. Hartine, F.L.S., y 
Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetings of the 
Linnean, Societi ies ; Reviews and Notices of 
Natural History Books. 
JOHN VAN VOORST, 1, Paternoster Row. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by ay! Trimen, M.B., F.L.S., British Muscum ; assisted by 
le M. Mocrg, F. Ls, Royal Herbarium, Kew. 

On and die January 1, 1878, the JOURNAL OF BOTANY will be 
printed and published by T. P. Newman, 32, Botolph Lane, E.C,, to whom 
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6¢., 
bound in cloth), covers for the volume (price 1s.), and back Numbers, can 
also be obtained of Mr. Newman. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom, Post-Office Orders 
payable at EASTCHFAP. 


NORTH BRITISH AGRICULTURIST, 

as rested in in the anage ment of Ian landed property throughout Scotland and 
ie erm unties 


The RICOL TOURIST also a very circulation on the 
Cusinee of Europe, America, Australia, and the Colonies, 

The AGRICULTURIST fe is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides SINR Co 


ddressing themselves to Farmers a better medium does 


Price By posts ghd. Annual Subscription, payable in advance, 14. 
igh Street Edinburgh. 
Orders payable to Charles Anderson, Jun,, Edinburgh. 


ESTABLISHED 1843. 


SOUND and MUSIC: a Non-Mathemati- 
cal Treatise on the Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A. late Fellow of Trinity College, Cam- 


bridge. 
MACMILLAN an> CO., LONDON. 
Recently published in 8vo, 1os. 6d, 


The GERM THEORY APPLIED to the 
EXPLANATION of the PHENOMENA of DISEASE. By T. 
MACLAGAN, M.D. 

“We think it well that such a book as this should be written. It places 
before the reader in clear and wi ble terms what is meant by the germ 
theory of disease.” —Lancet. 

An able and exhaustive inquiry.” —Pxdlic 

“* A book of a very high order of merit. We cordial! 
all. It is a book that is full of suggestions, and — ace 
claim to have an opinion on the germ theory are 
Medical Examiner. 

‘* Brings before us in a simple and clear form what the ‘1 are which 
must be accounted for. The profession should be — to D 
fer showing the aetual position of the advocates of tae germ theory at the 
present time.”—Lenden Medical Record, 

MACMILLAN & CO., London, 


recommend it to 
all physicians who 
bound to read carefully.— 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, LONDON, during the Month of Fespruary, 1878. Entomologists and Natural-History 
Societies are requested cordially to co-operate so that the Exhibition may be not only interesting and instructive to the Public 
generally, but of interest to those who devote their attention to this branch of Science. 

The support already promised warrants the anticipation of a most successful Exhibition of complete collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural-History Society (the members of which are Exhibitors) are invited, in conjunction with certain well-known Entomologists 
selected by the Royal Aquarium Society, to form a Committee of Management, into whose hands the whole arrangements will be 


[ Feb. t4, 1878 


intrusted, with any assistance requisite from the Royal Aquarium Society. 

The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors will 
be to deposit and remove the various collections. One department will be set aside for the Exhibition of Entomological para. 
phernalia, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements 
durirg the period of the Exhibition, which will probably extend over a week. 

Any information required may be obtained from Mr. JOHN T. CARRINGTON, Royal Aquarium, Westminster ; or from 
Mr. A. B, Farn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 


Space should be addressed. 
Royal Aquarium, London, December 22, 1877. 


Now ready, 2 vols., 8vo, cloth, price 21s. 
Advertised in error last week at 10s. 6d. 


THE EVOLUTION OF MORALITY: 


BEING 


A HISTORY OF THE DEVELOPMENT OF MORAL 
CULTURE. 


By C. STANILAND WAKE, 


Author of ‘Chapters on Man,” &e. With Table of Contents and 
Copious Index. 
London: TRUBNER & CO., Ludgate Hill. 


Second Editlon, much enlarged, 416 pages, with 138 Illustrations, cloth 
elegant, 5s. (postage 6d.). 


GOOD GARDENING; or, How to Grow 
Vegetables, Fruits, and Flowers; with Practical Notes on Soils, 
Manures, Seeds, Planting, Laying-out of Gardens and Grounds, and 
on the various kinds of Garden Structures.) By SAMUEL WOOD. 

“* Written by a practical man, and gives practical instructions which it is 
easy to understand.” —Saturday Review. 

CROSBY LOCKWOOD & CO., 7, Stationers’ Hail Court, London, E.C. 


Second Edition, revised. Now ready, crown 8vo, with Illustrations, 2s., 
cloth (postage 3d.). 
MULTUM-IN-PARVO GARDENING; or, 

How to Make One Acre of Land produce £620 a year, by the Cultiva- 
tion of Fruits and Vegetables; also, How to Grow Flowers in Three 
Glasshouses, so as to realise £176 per annum clear profit. By SAMUEL 
WOOD, Author of ‘Good Gardening.” 

** We are bound to recommend it.”—Gardener’s Magazine. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 


Now ready, crown 8vo, cloth, with numerous Wood Engravings and Folding 
Plates, 6s. (postage 5d.). 

SLATE and SLATE QUARRYING (a 
TREATISE ON), SCIENTIFIC, PRACTICAL, and COMMER- 
CIAL. By D. C. DAVIES, F.G.S., &c. 

CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 

Pp. 550, early 600 Figures By LIONEL S. BEALE, M.B., F.R.S, 

Two Hundred Pages and Thirty Plates have been added o this Edition, 
and the work has been revised throughout. 


@ London: J. & A. CHURCHILL, New Burlington Street. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 
JOHN FRANCIS CHURCHILL, M.D., 
With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c.) by Stoechiological Inhalants. And Reports ot 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, Tirifahy, Lanzi, 
Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 
London: LONGMANS & C 


PUBLICATIONS OF 
THACKER,‘SPINK, & CO., CALCUTTA. 


In 2 vols., royal 8vo, 25s. 


THE INDIAN METEOROLOGIST’S 
VADE-MECUM. Vol. I., Part x. Instructions to Observers. Part 2. 
Meteorology of India. Vol. II. Tables for the Reduction of Meteoro- 
logical Observations, By H. F. BLANFORD, Meteorological Reporter 
to ee of India. (Published by permission of the Govern- 
ment. 


THE EVERY-DAY HORSE BOOK. 
Crown 8vo, Illustrated, 7s. 6d. 
VETERINARY NOTES FOR HORSE 


OWNERS: an Every-day Horse Book. By Capt. M. H. HAYES, 
Author of ‘‘ Guide to Training and Horse Management in India.” 


A Classified Treatise on the Nature and Scientific Treatment of the more 


ordinary Diseases of Horses, adapted for the use of horse owners in the 
absence of the veterinary surgeon. 


In 8vo, 245. 
A MANUAL of GARDENING for INDIA. 


By T. A. C. FIRMINGER, M.A., Honorary Member of the Agri- 
Horticultural Society of India, and of the Agri-Horticultural Society 
of the Punjab Third Edition. 


In 8vo, rss. 
ROXBURGH’S FLORA INDICZE.  Re- 
printed from Carey’s scarce edition. 
W. THACKER & CO., 87, Newgate Street, London. 


Now ready, 8vo, cloth, os. 
PHOTOGRAPHED SPECTRA. One Hun- 


dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 
Description of Plates, and Index ; and with an extra Plate of the Solar 
Spectrum (showing bright lines), compared withthe Air Spectrum. By 
J. RAND CAPRON, F.R.A.S.. 
London: E. & F. N. SPON, 46, Charing Cross. 
New York: 446, Broome Street. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsomites, Chessylites from Toulon, France ; 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 


and Galenas. 
GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c. 


STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection. Implements in great variety 
France, America, Swiss Lakes, and other 

ities, 


BRYCE M. WRIGHT, F.R.G.S., 
90, GREAT RUSSELL STREET, LONDON, W.C. 
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DIARY OF SOCIETIES. 


LonpDOoN 


THURSDAY, Fessvary 14. 

Royat Socigry, at 8.30,—Concerning the Effects on the Heart of Alternate 
Stimulation of the Vagi: Dr. gee, F.R.S., and J. Priestley.—On 
Schulze’s Mode of Intercepting the Germinal Matter of the Air: Dr. 
Tyndall, F.R.S:—Experimental Contribution to the Etiology of Infectious 
Diseases, with special Reference to the Doctrine of Contagium Vivum: 
Dr. Klein, F.R.S.—On the Use of the Reflection Grating in Eclipse Pho- 
tography 7. N. Lockyer, F.R.S. 

Society OF ANTIQUARIES, at 8.30.—An Ebony Pax, procured in Denmark : 
Prof. Stephens.—Smoking Pipes from the Mounds of Ohio: W. C. Borlase 
and W. Bragge. 

MATHEMATICAL Society, at 8.—On a General Method of Solving Partial 
Differential Equations: Prof. Lloyd Tanner.—On a Property of the Four- 
Piece Linkage and on a Curious Locus in Linkages: A. B. Kempe.— 
Note on RBessel’s and Laplace’s Functions: Prof. Clifford, F.R.S.—O 
the Conditions for Steady Motion of a Fluid: Prof. Lamb (Adelaide). — 
On the Pluckerian Characteristics of the Modular Equations: Prof. H. J. 
Smith, F.R.S. 

Royat INSTITUTION, at 3.—Organic World: Prof. Dewar 

Lonpon INSTITUTION, at 7.—Italian, French, and German Music: E. 
Pauer. 

say or Arts, at 8.—Chemical Section ; Metallurgy of Nickel: A. H. 

en. 


Watrorp Naturat History Society, at 8. 
FRIDAY, Fesrvary 15. 

Rovat INSTITUTION, at 9.—Zoological Distribution : P. L. Sclater. 

SoctzTy OF TELEGRAPH ENGINEERS, at 8.—American Telegraphy: W. H. 
Preece. 

GzoLocicaL Society, at 1.—Anniversary. 

SATURDAY, Fesrvary 16. 

Rovat INSTITUTION, at 3.—Carthage : Bosworth Smith. 

Puysicat Soctety, at 3.—On Grove’s Gas Battery: H. F. Morley.—On 
the Drawing of Lissajous’ Figures for the Stereoscope by his Pendulum 
Apparatus : S. C. Morley.—On the Same: Mr, Stroh.—Demonstration 
of Currents in the Telephone with some Remarks on the Capillary Electro- 
meter: F. J. M. Page. 

SUNDAY, Fesrvary 17. 
Sunpay Lecture Socigry, at 4.—Principles of Political Economy: A. 


Elley Finch. 
MONDAY, Fesrvary 18. 

Victorta InstITUTE, at 8.—Ancient Assyria: W. S. C. Boscawen. 

ones INSTITUTION, at 5.—Hallucinations of the Senses: Prof. H. 

audsley. ba 

Socrety oF Arts, at §.—Cantor Lecture; Application of Photography to 
Printing and Pictures: T. Bolas. 

TUESDAY, Fesrvary 19. 

ZooLocicaL Society, at 8.30.—Notes on the Anatomy of Tolyfeutes 
tricinctus, with Remarks on other Dasyfodide: Prof. A. H. Garrod, 
F.R.S.—Notes on a Specimen of Polyborus, lately Living in the Society's 
Gardens: J. H. Gurney, F.Z.S.—A_ Study of the Pteroclidz, or Family 
of the Sand Grouse: D. G. Eliot, F.Z.S. 

Royat INSTITUTION, at 3.—Protoplasmic Theory’: Prof. Garrod. 

Society oF ARTs, at 8.—African Section; Egyptian Obelisks: Basil H. 
Cooper. 

Semmnnnaperns. Soctety, at 8.—On the Determination of the Minerals 
in Thin Sections of Rocks by means of their Indices of Refraction: H. C. 
Sorby.—Ona some Specimens of Gabbro from the Pennine Alps: Rev. T. 
G. Bonney, M.A.—On Mineral Classification: J. H. Collins. 

Lonpon Microscopicat at 8.—The Generation of Insects: 
H. Vivian. 

HorticutTurRA Society, at rr.—Scientific Committee at 4. 

INSTITUTION OF CiviL ENGINEERS, at 8, 

STATISTICAL SOCIETY, at 7.45. 

GresHam COLLEGg, at 6.—Recent Progress in Astronomy: Prof. Ledger 


WEDNESDAY, Fesrvary 20, 

Grotocicat Society, at 8.—Notes on the Physical [Geology of the Upper 
Punjab, India: A. B. Wynne.—Description and Correlation of the Bourne- 
mouth Beds. Part I. Upper or Marine Series: J. S. Gardner.—Notes on 
Certain Modes of Occurrence of Gold in Australia: R. Daintree —Notes 
on the Geology of the Island of Mauritius and the Adj.cent Islets: W. H. 
S. Power, B.A. (Communicated by W. Whitaker.) 

METEOROLOGICAL SociETy, at 7.—On the Winter Climate of some English 
Sea-side Health Resorts : John W. Tripe, M.D.—Notes on a Waterspout : 
~~ W. Watson.—Notes on the Occurrence of Globular Lightning and 
of Waterspouts in Co. Donegal. Ireland: M. Fitzgerald. 

Croypon MIcKOSCOPICAL CLUB, at 8.30. 

Society oF ARTs, at 8.—Steam Tramways of Paris: J. L. Haddan. 

GresHam CoLigcg, at 6.—Recent Progress in Astronomy: Prof. Ledger. 


THURSDAY, Feesrvary 21. 

Roya. Socrety, at 8.30. 

Linnzan Society, at 8.—Notes on the Mahwa Tree (Bassia latifolia): E. 
Lockwood.—Synopsis of the Hypoxidacez : J. G. Baker.—On the Butter- 
flies in the British Museum hitherto referred to the Genus £uflaa: 
Arthur G. Butler.—The Fungi of the Arctic Expedition, 1875-76: Rev. 
M. G. Berkeley. 

Cuemicat Society, at 8.—Laboratory Experiences on Board the Cha/- 
lenger: J. Y. Buchanan. 

InstiTuTION, at 3.—Organic World: Prof. Dewar. 

Lonpon InsTITUTION, at 7.—Explosives : Prof. H. E. Annstrong. 

GresHaM COLLEGE, at 6.—Recent Progress in Astronomy : Prof. Ledger. 

FRIDAY, FeEsrvary 22. 

InstrTuTIoN, at 9.—Gallium : Prof. Odling. 

Quexetr MicroscoricaL at 8. 


SATURDAY, Frprvary 23. 
Royat InstrruTion, at 3.—Carthage : Bosworth Smith. 


D1aRy—Continued. 
DUBLIN 
MONDAY, Feprvary 18, 


Rovat Soctety, at 8.—Section I. Physical and Experimental Science.— 
Observations of Nebulz, made with the Six-foot and the Three-foot Re- 
flectors at Parsonstown, from the Time of their Erection to the End of th: 
Year 1877: The Right Hon. the Earl of Rosse, F.R.S.—Notes on the 
Physical Appearance of the Planet Mars, as seen by Mr. John Dreyer 
with the Three-foot Reflector at Parsonstown, during the Opposition of 
31877, accompanied by Drawings of the Planet : The Right Hon. the Earl 
of Rosse, F.R.S.—A New Form of Contact Breaker: Howard Grubb, 
M.E., F.R.A.S.—The Mechanical Theory of Crookes’s Force: G. John- 
stone Stoney, M.A., F.R.S., Hon. Sec.—For Exhibition—Acoustic Figures 
Produced by the Voice: Prof. Barrett.—*ection II. Natural Science— 
The Anniversary Address to the Royal Geological Society of Ireland will 
be delivered by the President, Rev. Maxwell Close, M.A-—On the Theo- 
retical and Actual Distribution of Sun-heat on the Surface of the Earth, 
from whch is inferred the Absolute Radiation of Heat into Space from the 
Earth ; together with Observations on the Work done by the Sun-heat not 
accounted for: Rev. Dr. Haughton, F.R.S.—On the Alleged Discovery 
of a Petroleum Well at Lisdoonvarna: W. H. S. Westropp, M D.— On 
the Physical Geography of the Neighbourhood of Dublin: Rev. Maxwell 
H. Close, M.A.— On the Paleontology of the Neighbourhood of Dublin : 
W. H. Baily, F.G.S.—Section: III. Science Applied to the Useful Ar s 
and Industries.—On the “‘ Dodge” Process of Preparing Peat: Alexander 
MacDonnell.—For Exhibition —The Phonograph: Mr. Yeates. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Afparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotahons upton application. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the be-t 
of all appliances for the = of every description of bu‘lding from the 
destructive effects of lightning. 


NEWALL & CO,’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with ineaties success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. i 
It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm, 
R. 8S. NEWALL & CO., 130, STRAND, W.C. 

"36, WATERLOO ROAD, LIVERPO I, 
68, ANDERSTON QUAY, GLA‘ GOW. 


MANUFPACTORY—GATESHEAD-ON-TYNE. 
Just published, in 8vo, price 10s. 6¢. cloth. 


PHASES of MODERN DOCTRINE in 
Relation to the Intellectual and Active Powers of Natur: and Man, 
By JAMES HAWKINS, Author of “ Physical, Moral, ail [ it:llz: 
tual Condition of the Deaf and Dumb,” &c. 


Lo-don: LONGMANS & CO. 


Gresham CoLiece, at 6.—Recent Progress in Astronomy: Prof. Ledger. 
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JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


C. TISLEY ¢& Co 
OPTICIANS, ” 
172, BROMPTON ROAD, sw. 
(Close to South Kensington Museum), 


THE PHONEIDOSCOPE. 


nstrument for Observing the Colour-Fi of Liqui 
Anl quid Films under the 


‘The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descripti 
Pamphlet, &c., in Cardboard Box, ios. 64.” ution, Descriptive 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials suppli 
mental purposes. supplied for experi- 


Price Lists of Electrical and Acoustic Apparatus, with D. 


TELEPHONIC ELE CTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 
W. LADD & Coa, 


11 and 12, BEAK ST., REGENT ST., LONDON, W. 
MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 
HENRY CROUCH, 

66, BARBICAN, LONDON, E.C. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ELSE EVER 
Writing becomes Baska Pubic hen this Ink is used. It has been 
the principal Public Offices, and Railway 


It writes almost instantly Full Black. Flows easily from the Pen. 
Neen may be applied at the 
moment of 


don Street ; W. Ep F.N & 

WARDS, EWBERY 

Street ; We. Change J. Duke 
; and Sr. and to be had 


HOW CO."S COMPLETE MICRO. 
HOW & CO.’S POPULAR BINOCULAR 
MICROSCOPE, £12 12s, 
OW & CO”S STUDENT’S MICRO. 
SCOPE, £5 ss. 
HOW CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE, 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 
VIEW 
HOW Co. NEW LANTERN—The 
KALOPHANE 
HOW & CO’S, GEOLOGICAL SLIDES 
for the LANT 
Satoh to's Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO., 
5 ST. BRIDE STREET, LONDON. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and ii — tone to the stomach, 
perfects and increases the action of the liver - kidneys, _— and re. 


Ioves wind, palpitation, pains in the chest and 
bilious and liver disorders, gout, rheumatism, dropsy, ann of the kid- 
neys, apoplexy, and affections of the heart, &c. 
In Bottles, protected by the Government Stamp, 2s. 6d. and 48. 6d. each 
PREPARED ONLY BY THE PROPRIETOR, 
G ANDREWS, 
No. 1, LITTLE ST. ANDREW’S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


See Treatise on the efficacy, medicinal action, and compesition of the 
Me-Up” by the Proprietor, 


valuable article.”— 


FRY’S 


—Food, Water, and Air, edited by Dr. 


CARACAS 
CENTENNIAL, PRI MEDAL O C O A 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WH a S MOC-MAIN LEVER TRUSS 
is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resistin wer is a lied by the MOC-MAIN PAD and 
PATE LEVER 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a Single T: 6s., 26s. 6d., and 315. 6d. 

‘le me 425-5 and 52s. 
Umbilical » 42S. and 52s. "6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 

&c., for th and all Weakness of 

ostage 


tting with so much ease and closeness 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


| MOLLOWAYS PILLS 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; 4 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints 
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NOW READY. 
_ PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM §&vo. 


EDITED BY 


GEORGE GROVE, D.C.L. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “ Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in‘untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 


Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician, Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be named :— 

J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A.; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris ; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple ; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford ; C. Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault ; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


PART I. will be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON, 
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WILL BE PUBLISHED IN FEBRUARY, No, 1 OF 


THE JOURNAL OF PHYSIOLOGY. 
EDITED a 
(With the co-operation in England of Pror. A. GAMGEE, F.R.S., OF MANCHESTER ; Pror. W. RUTHERFORD, F.R.S. 
oF EDINBURGH ; Pror, J. B. SANDERSON, F.R.S., or LONDON ; and in. America of Pror. H. P. BOWDITCH, or 
Boston ; Pror. H. N, MARTIN, by 
é 2 


DR. MICHAEL FOSTER, F.R.S, 
OF TRINITY COLLEGE, CAMBRIDGE. 


The Journal of Fipeiola has been established with the view of meeting a want,.which has long been felt, of a periodical 
devoted exclusively to the publication in the English language of the results of physiological research. 

The larger number of the papers published in it will, in all probability, be those belonging to what is sometimes called 
“experimental physiology.” It is hoped that the Journal will also serve as a record of researches on the physiological action of 
medicines and poisons, and of physiological interpretations of pathological phenomena. Histological papers of psychological as 
distinguished from —— interest, will also be welcomed. 

The greater part of the Journal will consist of original communications. It is proposed, however, to insert from time to time 
critical reports of special topics of controversy or interest. 

A feature in the ¥ournal will be the publication in each part or number of a-catalogue raisonné of the titles of all papers ot 
physiological interest published since the preceding number. At the end of each year these will be re-arranged in an annual 
catalogue. No exertions will be spared to make this catalogue as complete as possible. . 

Iti s proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. Every effort, however, 
will be made to prevent any unnecessary irregularity in the appearance of the successive parts. About four or six parts, the exact 
number depending on the size of the several parts, will form a volume of about 500 pages. The volume will not necessarily 
coincide with the year ; its issue, like that of the constituent parts, will depend on the abundance of contributions. 

The subscription-price for the volume, Jost free, will be, when paid in advance— 


For Great Britain or America... AL OF $5,25 (gold). 


Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate of £1 11s. 67. per volume, 
the exact price of each part, dependent on its size, &c., being marked on the cover. ; 

The rnail will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in? England, and at 22, Bond Street, 
New York, in the United States, to whom at either place all subscriptions may be paid, arid business commiunications addressed. 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben von Dr. W. SKLAREK, Erscheiatt seit® 1 Jantiat, 1868. 
In Wochennummern. Preis 

Der “‘ Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lésurig derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Lander—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademieen sowie aus Fachjournal fi In und*in gedrangter Kiirze wiederzugeben. 
Ein solche Dasteilung wird namentlich fiir diejenigen von grossem Nutzen sein, die cin i naturwissenschattliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
iibrigen Gebieten regelmissig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 

Probenummern sind durch iede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 

FERD, DUMMLER’S VERLAGSBUCHHANDLUNG. 

Berlin, et Harrwitz & Gossman. 


LATELY PUBLISHED, IN CROWN 8vo, PRICE 75. 6d. 


PHYSIOGRAPHY: 
AN INTRODUCTION TO THE STUDY OF NATURE. 
HUXLEY, F.R.S. 


WITH ILLUSTRATIONS AND COLOURED PLATES. 
LONDON: MACMILLAN AND CO. 


Printed by R. Ciay, Sons, anv Taytor, at 7, and 8, Bread Street Hill, Queen Victoria Street, fa the Cuy of London, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, February 14, 1878, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 


Of Nature trusts the mind which builds for aye.” —WORDSWORTH 


No, 434, VOL. 17] 


THURSDAY, FEBRUARY 21, 1878 


[PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. } 


[All Rights are R eserved, 


BROWNINGS 
MICROSCOPES. 


MICROSCOPE, extra large model, with 
firm highly-finished stand, rack and fine 
adjustment to body, large mechanical stage, 
with rectangular and circular motions, and 
spring object-clamp, perfectly concentric ad- 
justable sub-stage for apparatus, graduated 
drawer tube, large plane and concave mirrors 
on a double-jointed arm, large size stand 
condenser, one pair each, A, B, and C eye- 
pieces, 2-in. objective of 16° angular aperture, 
I-in, of 25°, and 4-in. of 100°, with an adjust- 
ment for the thickness of the covering glass. 
Binocular arrangement and rack and pinion 
adjustment to the two drawer tubes, for the 
adaptation of the eye-pieces to the width of 
the eyes of the observer ; packed in highly- 
finished Mahogany Cabinet, with box for 
apparatus, 


PRICE £42 Os. 0d, 


PRICE LIST OF MICROSCOPES FREE. 


A New Edition of the Illustrated 
Catalogue of Microscopes, with 35 
Illustrations, 8 whole page engrav- 
ings, post free, 7 stamps. 


BROWNING’S new Cheap Series of high- 
power Objectives, Fin. 80° 7s. 6d.; }-in 
90°, £2 125. 64; Lin. 95°, Le. 5s. od, 


JOHN BROWNING, 


Optical and Physical Instrument Maker to 


Government, the Royal Society, the Royal Obser- 
vatories of Greenwich, Edinburgh, &c,, 


63, STRAND, W.C., LONDON. 


dactory—Southampton Street, and Exeter Street, London. 
Prizz MEDAL, 1862. ESTABLISHED 100 YEARS. 


Telescope, Spectroscofis, Ofera Glasses, &¢., &c. 
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LINNEAN SOCIETY. 


Now ready, TRANSACTIONS OF THE LINNEAN SOCIETY OF 
LONDON. Second Series—Borany. (Vol. 1, Part 5, price 245.) 

Sold by Loncmans & Co., Paternoster Kow, and by Mr. Kippist, at the 
Apartments of the Society, Burlington House, Piccadilly, of whom may be 
had all or any of the preceding volumes. The Fellows of the Society are 
requested to apply to Mr. Kippist for their copies between the hours of 10 
and 4 o'cloc! 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


and practical. 


Dr. Wi 
— C. WILLMORE, Principal. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and oo Study are Open every Day and ——. . Gentle- 
men prepared for Matriculation, Woolwich, and the various 
Boards. Fees mederate.—Apply to Prof. GARDNER, at various Examining 
Polytechnic, or 44, Berners Street, W. 


MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, wa 
Botany, Entomology, and every branch of Mi 

Moller’s New Typen on and Objects. Nobert’s All 
and for mounting. | Un Student's with En 
lish 1-inch and }-inch Catalogue, Post free, with 
Supplement for 1878. in U.S.A. and British Colonies 


EDMUND WHEELER, 48n, Tollington Road, Holloway, come N. 
GEOLOGY AND PALAONTOLOGY. 


JOHN TYM'S Collections to illustrate Text-Books are carefully selected 
with a view to following the method taken bv each author. 

To illustrate Jukes’s ‘‘School Manual of Geology,” advanced collection of 
165 Specimens, 3 585 elementary 1. To illustrate Nicholson's 
logy.” (each with sub-king- 

dom, class, species, and formation), ; elementary of 60, £1. 

Catalogues post free. 


Address :—CASTLETON, DERBYSHIRE, vié SHEFFIELD. 


SHEPPEY FOSSILS. 


100 unnamed Fruits, Shells, &c., 2s. 6d. ; 100 selected Specimens, named, 
in about 40 Species, 20s. ere 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE'S HALL, LANGHAM PLACE, each 


three penny stamps. 
W. H. SHRUBSOLE, Isle of Sheppey. 


SUNDAY AFTERNOON, commencing at Four o'clock p 
Sunday, February 24. —Moncure D. Conw ‘ay, M.A., on “The ‘ba. 
ture and Influence of Emerson.”—Members’ Anni ubscription, £1. 
Payment at the Doer—One Penny, Sixpence, and (Reserved Seats) 
One Shilling. 


The TELEPHONE.—A well-known PRO- 
FESSOR can accept a few ENGAGEMENTS to Lecture, with 
— Illustrations, on popular and interestin, oe 

Terms, &c., address OmIcRON, 110, Cannon Street, 


BAR MAGNETS, in., 2s. 6d. per pair. 
Ferrotype discs, rs. the pair ; 4x5 reels, 3s. the pair; No. Silk- 
covered Wire, 4s. the } lb.; Double-iine Wire, 2d. per yard; Binding 

. the doz. ; E lectric -bell, with Key, Switch and Battery, 

athe’ wo Sets com omplete Magnetic 44 over 5s, 

t free. Illustrated Catalogue, Two PATER- 
BON. Electric Bell Works, 3, Bedford Court, Garden, W.C, 


THE TELEPHONE. 
ARRANGEMENTS for eee Prof. BELL’S ARTICULATING 
TELEPHONE can be made by appl on hg to ro Paterson, Agent and 
Licencee, 3, Bedford Court, Covent 


LIVING SPECIMENS FOR THE MICROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER.—Also Hydra vulgaris, Daphnia, Cyclops quadricornis, Acty- 
nophrys, Eichornii. 

reshwater Sponge, Limunias ceratophyili, and some few Specimens of 
Conochilus volvox. 
Specimens of any one of these species and occasionally of many others 
sent by post for 1s, in 1d. or $d. stamps. 


THOMAS BOLTON, Hyde House, Stourbridge. 


MINERALS FOR CHEMISTS, &c. 


NEW AND REVISED LIST, with Prices of Minerals containing rare 
rg: &c., for Chemical Purposes, Experiment, and Research. 

Elementary Collections of Minerals, Fossils, and Rocks, for Stu- 
dents, Colleges, &c. 


NEW PATTERNS OF GEOLOGICAL HAMMERS. 
NEW CATALOGUE OF SECONDHAND AND NEW BOOKS 
NOW READY, 


JAMES R. GREGORY, 
MINERALOGIST, 


88, CHARLOTTE STREET, FITZROY SQUARE. 
GEOLOGY.—In the Preface to the Student’s 

ELEMENTS of GEOLOGY, Charle: he 3 

obtain a well-arranged collection of specimens, such as may 7a kings 
from Mr. (149, Strand), Teacher of os 

y Cabinets:— 

100 Specimens, Cabinet, with 3 Trays 

300 Specimens, in Cabinet, with 9 Drawers 

400 Specimens, in Cabinet, with 13 Drawers ow 2 0 


rals at sight by aid of verbal Ly) em or figures, he will do well to 
Collections are supplied 
200 Specimens, in Cabinet, with 5 Trays nd 
Move extensive Collections at 50 each. 


THIN GLASS FORK MICROSCOPIC 
MOUNTING of best quality. 6d. ounce ; Squares, 
2s. gd. ; post free 2d. extra ; also other ting Materials and Objects 
for, mounting, CHAS. High Street, Stoke 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


have been found, as ady in NaTURE last 


been dis Subseri 
ve tribu am e Su 
Subscri may 

Sussex House, Road, South 
dressed envelope. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES 


Illustrative of Mineralogy, Palzontology, ‘Panslegy, Conchology, Metal- 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s “‘ Geological Primer,”-in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T. G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 2s. 6d,; 25 do. Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do, Recent Shells, do., 2s. 6d. ; 25 do. Metals, do., 2s. 6d. ; 25 
do. Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B.~=P.O.0O, 
or Cheque must invariably accompany all orders. Trade supplied. 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWs, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


CAN BE HAD OF 


LADD & Co, 


11 and 12, BEAK ST., REGENT ST., LONDON, W. 
MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A.’ 
The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price; to 
HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps: 
Mailed abroad free. 
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Feb, 21, 1, 1878] 
Sale bp Auction, 


Microscopes and other Scientific Property. 

Mr. J. C. STEVENS will sell by “Auction at 
his great Rooms, 38, King Street, Covent Garden, W.C., on FRIDAY, 
March 1, at half-past 12 o’clock precisely, Microscopes by Ross, Smith 
and Beck, Collins, Hachet, and other good makers, part the property of 
the late Dr. Lawson, President of the Microscopical Society; also 
Telescopes, Cameras, and Lenses, and other Photographic Apparatus, 
Electricals, some expensive Bicycles, Amateur Lathe, and the usual 
Miscellaneous Assortment. 

On view morning of sale till 12 o’clock, and Catalogues had. 


The JOURNAL of | the “ANTHROPOLOGI- 
CAL INSTITUTE of GREAT BRITAIN and IRELAND, No. 22, 
February, 1878, Illustrated, price s5s., containing Papers on Flint Im- 

ements and Associated Remains found near Ballintoy, Co. Antrim, 
. J. Knowles.—Customs of the New Caledonian Women of North 
America, and Legends of the Langley Fort Indians, by Gavin Hamil- 
ton ; communicated by Dr. John Rae.—An Inquiry into the reputed 
Poisonous Nature of the Arrows of the South Sea Islanders, by Dr. A. B. 
Messer, R.N.—The Ethnology of na meg Part. II. The Germans 
of Cesar, by H. H. Howorth.—Australian Languages and Traditions ; 
communicated by the Colonial Office.—Note on the Australian Reports 
from New South Wales, y Hyde Clarke.—An Underground Structure 
at Driffield, Yorkshire, . R. Mortimer.—On a Benedictine 7 
sionary’s Account of the Natives of Australia and Oceania, by C. H 
E. Carmichael.—The Ethnol of Germany. Part III. The Migra- 
tions of the Saxons, by H. H. Howorth.—Flint Flakes from Egypt, 
y Capt. R. F. Burton.—The "Spread of the Slaves. Part I. The 
Croats. by H. H. Howorth.—More Castellieri, by Capt. R. F. B Bono 
Messieurs Antonio egy of an and Antonio Covaz, of 
Pisino.—Notes on Socotra, by . M. Hunter. —The Characteris- 
tics of the y the Rev. S. J. Whitmee ; with 
ani 


TRUBNER & CO., 57, Ludgate Hill. 
“That excellent periodical THz GARDEN.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 


nad of Gardening in all its Branches. Founded and Conducted by 
eo -L.S., Author of “ Alpine Flowers for English 
ens, 
A Coloured Plate is now issued with every number of The Garden. 

“*Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872, 

The following are some of the subjects gine treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling —- to it.” 

Price 6¢. Weekl y: Specimen Copy, Post-free, 6}d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
gay in advance—For One Year, 26s.; Halfa Year, 14s. ; Quarter of a 

ear, 7s. Address all letters concerning Subscriptions to—The =e of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 
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THE “JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Henry Tren, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocrg, F. L’., Royal Herbarium, Kew. 


On and after January 1, 1878, the JOURNAL OF BOTANY will be 
pw eee and published by T. P. NEwMAN, 32, Botolph Lane, E.C., to whom 
ubscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6d., 
bound in cloth), covers for the volume (price 1s.), and back Numbers, can 
also be obtained of Mr. Nawman. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom, Post-Office Orders 

payable at EASTCHEAP. 


On the rst of every Month, price One Shilling. 
THE ZOOLOGIST; 

A MONTHLY MAGAZINE OF NATURAL HISTORY. 

New Series, Edited b 

Original Articl Zoology ; 

es by well-known Naturalists in every 
Occasional Notes =n te Habits of Animals ; Notices of the Arrival ‘and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Aquaria ; Con- 
tributions to the Natural History of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in , Natural History. Reports of the Scientific Meetings of the 
Linnean, Zoological, and Eesomelegicel Societies ; Reviews and Notices of 

Natural History Books. 


JOHN VAN VOORST, 1, Paternoster Row. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, og. Sve, with 
Conducted by J. W. Dovats, McLacutan, E. F.Z.S. 
T. Starnton, F. 
contains standard 


Vols. I.to V. (stron; iy bound in cloth) may be obtained by purchasers ot 
the entive ect to date, at the increased price of 200. each ; the succeeding 
VAM or together, at 7s. each. 

London: VOORST, 1, Paternoster Row. 
address. 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by T. CARRINGTON, 
the Assistance of 
Freperick Bonp, F.Z. Freperick Situ, F.L.S. 
Epwarp A. Fitcu. Jenner Weir, F.L.S. 
Joun A. Power, M.D. BucHANAN Wuite, M.D. 
The Entomologist was founded for the purpose of diffusing information 
with regard to the science generally, aud especially respecti 
jurious to Farm or Garden ; for Recording the Capture of 
for + Figuring Varieties. Monthly Lists of Duplicates and Dodane are 


NORTH BRITISH AGRICULTURIST, 

the in Scotland, and circulates extensively 

of landed property throughout Scotland and 
ern Countie 


the North 

The en ate ee also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the | 


leading Veterinarians 

in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labourin; vat Aptenitoeal Sk 

Full Reports are given of oe aoe of the Royal cultural Society 

} oi England, the Royal tural Society of Ireland, , the Highland and 

Agricultural Society of ~~ the Scottish Chamber of Agriculture, 

Agricultural hout Great Britain 


and = 2 the principal 

"For Adverse addressing themselves to Farmers a better medium does 

Price 3d. By por git. ad Subscription, payable in advance, 14s. 


Office. 
P ost-office Or payable to zee Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE “HANSA,” 
since 1864, in is the only independent 
in Germany, en hea ly to Maritime Objects. ys, Cri- 
eee, Reviews, R Advertisements. Strict eye kept upon the deve- 
of Makin ‘Afairs every respect. Every second Sunda 
at any time ; preee: 4ing = — 
; Considerable aba."ement for 3, 6, insertion. 
ice: Aug. Meyer and 28. edited 
v. M.R,, surgh, Alexander Strect, & 


" Interesting articles on all branches of the science are promised by leading 
entomelogists. Especial attention is given to the printing of the WoopcuT 
—— which are numerous. There are occasionally CoLourED 

'LATES. 


SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court. 


THE BREWERS’ GUARDIAN : 
A ee Paper devoted to the Protection of rage Interests, 
Licensing, and Parliamentary M: 


The ove of the Coun‘ 
“* The Brewers’ Guardian” is published on evenings of every alternate 
Tuesday, and is the only j officially connected wi interests. 


Subscription, 16s. 6d. ~ annum, post free, dating from any quarter-day. 
Copies, xs. each. salt for transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E.C. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 


attention to the diseussions and of the Chambers 

of Pye ture of Great Britain (which now number u of 18,000 

members), besides giving original papers rt tom aga farming, and a mass of 
intelligence of particular value to the 

The London Corn, coed Hop, Cattle ¢ and other Markets of Monday are 

specially reported in this Journal, which is despatched the same 2 


as to ensure delivery to country subseribers by the first post on Tu 
morning. Price 3¢., or prepaid, 15s. a year post free, 


Published by W. PICKERING, 21, Arundel Street, Serand, W.C. 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 

A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, |LONDON, commencing Saturday March 9, and closing March 16 next. Entomologists 
and Natural History Societies are requested cordially to co-operate, so that the Exhibition may be not only interesting and 
instructive to the Public generally, but of interest to those who devote their attention to this branch of Science. _ : 

The support already promised warrants the anticipation of a most successful Exhibition of compleie collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. ‘Two authorised representatives of each Entomological or 
Natural History Society are invited, in conjunction with certain well-known Entomologists selected by the Royal Aquarium 
Society, to join a Committee of Management, into whose hands the whole arrangements are intrusted, with any assistance requisite 
from the Royal Aquarium Society. ee 

The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors will 
be to deposit and remove the various collections. One department will be set aside for the Exhibition of Entomological 
apparatus, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements, 
during the period of the Exhibition. 

In consequence of the very large number of applications for space, the Committee beg (to remind intending exhibitors that 
an early application will greatly facilitate business. : : 

Any information required may be obtained from Mr. JOHN T. CARRINGTON, Royal Aquarium, Westminster ; or from 
Mr. A. B. Farn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 
Space should be addressed. 


JUST READY, IN 8vo, PRICE 1s. ; 


ON MEDICAL EDUCATION AT CAMBRIDGE, 


By DR. MICHAEL FOSTER, F.R.S., 
Trinity Pralector in Physiology. 
MACMILLAN & CO., LONDON. 


NEW WORKS NOW READY. | BRYCE M. WRIGHT’S LATEST ARRIVALS. 


TESTACEA ATLANTICA; or, the Land | sineRALs,—Lettsomites, Chessylites from Toulon, France, 


and Freshwater Shells of the Azores, Madeiras, Salvages, Canarics, 
Cape Verdes, and St. Helena. By T. Vernon Wollaston, M.A., F.L.S 
Complete in one thick volume. 8vo. Price 255. 


The LARVZ of the BRITISH LEPIDOP- 
TERA and their FOOD PLANTS. By OWEN WILSON. Wiuh 
Life-sized Figures, Drawn and Coloured from Nature by Eleonora 
Wilson. Part I. with 8 Elaborately Coloured Plates. 12s. To be 
completed in Five Parts. Supplied only to Subscribers for the whole 
Work. Subscription, if paid in advance, sos. 

FLORA of TROPICAL AFRICA. By 
DANIEL OLIVER, F.R.S., F.L.S. Vol. 11]. UMBELLIFERA 
to EBENACE. 20s. Published under the Authority of the First 
Commissioner of Her Majesty’s Works. Vols. I. and II. 20s. each. 


FLORA of the MAURITIUS andthe SEY- 
CHELLES: a. Description of the Flowering Plants and Ferns of 
those Islands. By J. G. BAKER, F.L.S. Complete in fx vol.. 8vo. 

. Published under the Authority of the Colonial Government of 
auritius 

HANDBOOK of the FRESHWATER 
FISHES of INDIA: giving the Characteristic Peculiarities of all the 
Species at present known, and intended as a Guide to Students and 
District Officers. By Capt. R. BEAVAN, F.R.G.S. 8vo, with 12 
Plates. 6d. 


THE BOOK CIRCULAR: a Monthly 


List of New Books and New Editions, classified according to 
Subjects for the convenience of Readers ; with Notes, Analytical and 
Descriptive, of the more important. No. XIV. FEBRUARY, price 3d. ; 
by post, 3}¢. Annual Subscription, post free in the United Kingdom, 
3s. 6d. ; in the Foreign Postal Union, 4s. 

BOTANICAL MAGAZINE. Coloured 
Plates and Descriptions, by Dr. HOOKER, C.B., Pres. R.S., of New 
and Rare Plants, suitable for the; Garden, Stove, or Greenhouse. 
Monthly. With 6 beautifully Coloured Plates. 3s. 6d. 

L. REEVE & Co., 5, Henrietta Street, Covent Garden. 


Now ready, 2 vols., 8vo, cloth, price 21s. 
Advertised previously in error at 10s. 6d. 


THE EVOLUTION OF MORALITY: 


BEING 
A HISTORY OF THE DEVELOPMENT OF MORAL 
CULTURE. 
By C. STANILAND WAKE, 
Author of “Chapters on Man,” &c. With Table of Contents and 
Co; Index. 


pious 


London: TRUBNER & CO., Ludgate Hill. 


very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas, 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c, 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection. Implements in great variety 
from France, America, Ireland, Swiss Lakes, and other 
localities, 

BRYCE M. WRIGHT, F.R.GS., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


-Now ready, 8vo, cloth, 30s. 
PHOTOGRAPHED SPECTRA. One Hun- 


dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 
; and with extra Plate of the Solar 
pectrum (showing bright lines), compared withthe Air Spectrum. B 
J. RAND CAPRON, F.R.AS.. 


London: E. & F. N. SPON, ing Cross. 
New York: 446, Broome t= 


Now ready, crown 8vo, cloth, with numerous Wood: Engravings and Folding 
Plates, 6s. (postage 5d.). 


SLATE and SLATE QUARRYING (a 


TREATISE ON), SCIENTIFIC, PRACTICAL, and COMMER- 
CIAL. By D. C. DAVIES, F.G.S., &c. 


CROSBY LOCKWOOD & CO., 7, Stationers’ Hall Court, London, E.C. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 
Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F.R.S. 
Two Hundred Pages and Thirty Plates have been added o this Edition, 
and the work has been revised throughout. 
London: J. & A, CHURCHILL, New Burlington Syizet. 


WANTED.—Clean NATURE, 


No 56.—-Address NaTuRE Office, 29, Street, Strand W.C. 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, Fesrvary 21. 

SociE Ty, at 8.30.—On the Alteration of the Thermal Conductivity of 
Iron and Steel, caused by Magnetism : H. Tomlinson.—Chemical Notes 
on the Direct Formation of the Chloro-bromides of Olefines and other 

Ce ds: Dr. Maxwell Simpson, F.R.S.—Further 
Note. on Supersaturated Saline Solutions : ‘omlinson, F.R.S.—Sur 
une Equation differentielle du 3me O : Prof. F. Brioschi. 

SociETY OF ANTIQUARIES, at 8.30.—On Court-Rolls of Scotter Manor: E. 
Peacock, F S.A 

LINNEAN Society, at 8.—Notes on the Mahwa Tree (Bassia latifolia): E. 
Lockwood.—Synopsis of the Hypoxidacez : J. G. Baker.—On the Butter- 
flies in the British Museum hitherto referred to the Genus Euflaa: 
Arthur G. Butler.—The Fungi of the Arctic Expedition, 1875-76: Rev. 
M. G. Berkeley. 

CHEMICAL .a at 8.—Laboratory Experiences on Board the Cha/- 


lenger: J. Y. Buchanan. 
ic World: Prof. Dewar. 


RovaL at 3.—Or, 
Lonpon INSTITUTION, at 7.—Explosives : Prof. H. E. Arinstrong. 


GRESHAM COLLEGE, at 6.—Recent Progress in Astronomy : Prof. Ledger. 
FRIDAY, Fersrvary 22. 
Roya. INsTITUTION, at 9.—Gallium : Prof. Odling. 
QuekeTT Microscopicat at 8. 
SATURDAY, Frsrvary 23. 
Roya INSTITUTION, at 3.—Carthage : Bosworth Smith. 
GRESHAM COLLEGE, at 6.—Recent Progress in Astroncmy: Prof. Ledger. 
SUNDAY, Fesrvary 24. 
Sunpay Lecture Society, at 4.—On the Culture and Influence of Emer- 
son: Moncure D. Conway, 
MONDAY, Fesrvary 25. 
LonpDoNn at 5.—Spontaneous Generation: W. H. Dallinger. 
OF at §—Cantor Lecture; Application of Photography to 


Printing, &c. : Bolas. 
INSTITUTE OF p Ane oil at 7.—How does an Increased Mortality 


Affect Policy Values ?: T. B. Sprague, M.A. 
TUESDAY, Fesrvary 26. 


Royat INsTITUTION, at 3.—The Protoplasmic Theory: Prof. Garrod. 
ANTHROPOLOGICAL INsTITUTE, at 8.—On the Primitive Culture of Baby- 
lonia : W. S. C. Boscawen.—Exhibition of a Weapon from New Zealand: 

Hyde Clarke. 
INSTITUTION OF CivIL ENGINEERS, at 8, 
WEDNESDAY, Fesrvary 27. 
Rovat Socizty oF at 8.—The Leading Religions of the 
World : Sir P. Colquhoun. 
Socisty OF ARTS, at 8.—River Thames: J. B. Redman. 
SocieTy oF TELEGRAPH ENGINEERS, at 8, 


THURSDAY, Fesrvary 28. 


Rovat Society, at 8.30. 

Royat InsTITUTION, 3-—The Organic World: Prof. Dewar. 

Lonpon INSTITUTION, at 7.—The Radiometer: W. Crookes. 

Society oF ARTS, at 8.—Chemical Section ; Chemistry of Infection :¢. 2%. 


Kingzett. 
FRIDAY, Marcu 1. 
Roya INSTITUTION, at 9.—Deterioration of Oil Paintings: Dr. Liebreich. 
GEOLOGISTS’ TION, at 7.30. 
SATURDAY, Marcu 2. 


Rovat INSTITUTION, at 3.—Carthage : Bosworth Smith. 
Puysicau Society, at 3. 


BURGOYNE, BURBIDGES, GYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 

Sole Agents for C. A. KAHLBAUM, Berlin. 


Price Lists and Special Quotations upon application, 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


Just published, 8vo, cloth, with a Plate, gs. 


COLEOPTERA SANCTZ-HELENZ, By 
T. VERNON WOLLASTON, M.A., F.L.S. 

“In completeness of execution and precision of expression this yields to 
none of its late author’s earlier classical works.” Monthly 
Magazine, 

Other Works by the same Author. 
INSECTA MADERENSIA. 4to. Coloured Plates, £2 25. 
COLEOPTERA 8vo. £1 
COLEOPTERA HESPERIDUM. §8vo. 
ON THE VARIATION OF SPECIES, with — reference to the 
Insecta. Post 8vo. 55, 

JOHN VAN VOORST, 1, Paternoster Row. 


Now ready, royal 8vo, price 25s., containing 64 Illustrations in Autotype, 
with Portrait of W. Hutton. 


ILLUSTRATIONS of FOSSIL PLANTS. 


Being an Autotype Reproduction of selected Drawings, prepared under 
the supervision of the late Dr. LinpLey and Mr. W. Be ITTON, between 
the years 1835 and 1840, and now for the first time published by the 
North of c,h Institute of Mining and Mechanical Engineers. 
Edited by G. A. Lznour, F.G.S. 
Newcastle-on-Tyne :}]Published for the Institute by ANDREW REID, 
Printing Court Buildings. 


London: LONGMANS & CO. 
THE TELEGRAPHIC JOURNAL 


AND 
ELECTRICAL REVIEW. 
Published on the xst and xsth of the month, aol Subscription per 
Annum, post free in Britain, gs. 
CoNTENTS FOK JANUARY 1. 


2 Puller’ 's Patent Insulator. (Illustrated.) 
3.—A Sketch of the Development of the Electric Light. (Continued ) 
4.—Edison’s Talking Phonograph (Illustrated.) 
$=r he Telephone and its Application to Military and Naval Purposes, 
Times and Telegraphy. 
7-—The Kaffir War and the Telegraph. 
3—The Destruction of Submarine Cables. 
9.—Proceedings of Societies. 
an — Notes. 
11.—City Not 
12,—General Columns. 
London: HAUGHTON & 4 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO,’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the ns 


with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 


It is simple in its application, no i required, and it costs 
only one shilling per foot for the tl mer size, wick j is safe in any storm, 


R. 8. NEWALL & CO., 
ATERLOO ROAD, LIVERPO )I, 
 ANDERSTON QUAY, GLA: GOW. 


MANUFACTORY—GATESHEAD-ON-TYNE. 
NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, ‘enue STREET, 
LONDON, W.C 
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C. TISLEY & Co 
" OPTICIANS, ” 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations, 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
— Telephone Plate, 


172, 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


HOW & CO’S COMPLETE MICRO. 
SC » H13 15S. 
HOW & CO’S POPULAR BINOCULAR 

MICROSCOPE, £12 125. 

OW & CO’S" STUDENT'S MICRO. 
HOW COS MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE, 

See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 


VIEWS. 
HOW & CO”S NEW LANTERN—The 
“ KALOPHANERON.” 
HOW & CO.’S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO., 
s, ST. BRIDE STREET, LONDON. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy and indisposition arising from the effects 
of: alcoholi drinks, and at once restores and im tone to the stomach, 


RUPTURES.—BY ROYAL LETTERS PATENT. 
E’S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 


\'| PATE LEVER, fitting.with so much ease and closeness 
| that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
_ Price of a Single Truss, 16s., 27s., 26s. 6¢., and 31s. 6d. Post 
od. } free. 


x 
is supplied by the MOC-MAIN PAD and 


iouble 31s. 6d., 425., and 52s. 6d. 
Umbilical ,, 42s. and 525. 6d. 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &c. They are porous, = in texture, and inexpensive, and drawn 
on over an ordi stocking. ice 45. 6d., 78. 6d., 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


perfects and increases the action of the liver and kidneys, prevents and re- 
moves wind, palpitation, pains in the chest and stomach, colic, costiveness, 
bilious and liver disorders, gout, rheumatism, dropsy, diseases of the kid- 
neys, apoplexy, and affections of the heart, &c. 


In Bottles, protected by the Government Stamp, 28. 6d. and 48. 6d. each 
PREPARED ONLY BY THE PROPRIETOR, 
G J ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


See Treatise on the efficacy, medicinal action, and compesition of the 
“ Pick-Me-Up” by the Proprietor, 


HOLLOWAYS OINTMENT 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


PRICE ONE GUINEA, SUPER ROYAL QUARTO, 


THE LIFE AND HABITS OF WILD ANIMALS. 


ILLUSTRATED BY DESIGNS BY 
JOSEPH WOLF. 
ENGRAVED BY J. W. AND EDWARD WHYMPER. 
WITH DESCRIPTIVE LETTERPRESS BY DANIEL GIRAUD ELLIOT, F.LS, F.ZS, 
LIST OF ILLUSTRATIONS. 


Comes HERE? 

A HAIRBREADTH ESCAPE, 
THE STRUGGLE, 

BRUIN AT Bay. 

THE ISLAND SANCTUARY, 
AT CLOSE QUARTERS. 
STRATEGY versus STRENGTH. 


THE SIESTA, 


GLEANERS OF THE SEA, 


A TROPICAL BATHING PLAcr, 
HuNTED Down. 

A RACE FOR LIFE, 

A Happy 
MATERNAL COURAGE. 


MONARCHS. 
Tue KING oF BEASTS, 
THE SHADOW DANCE. 
CATCHING A TARTAR, 
THE AMBUSCADE, 
THE AVALANCHE. 


This is the last Series of Drawings which will be made by Mr. Wolf upon wood or upon stone, and it unquestionably contains 
the most beautiful and original designs that have ever proceeded from his be er The sike of the Engravings is 8 x 6 iaches, and 


they are printed on the finest toned paper. 


Also a FINE EDITION in Reyal Folio, Proofs before Letters, each Proof signed by the Engraver, elegantly bound in 
French Levant morocco. 


As this Edition is strictly limited to 200 Copies, the price is certain to tise considerably. 
MACMILLAN AND CO., LONDON, 
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NOW READY. 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


/ (A.D, 1450-1874.) 


BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM §&vo. 


EDITED BY 


GEORGE GROVE, D.C.L. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark, Of “Methods” and special text-books 
there is no lack, nor of dictionaries of “musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and . 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 


Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician. Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given, 


Among the Contributors to the Dictionary the following may be named :— 


J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A. ; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
(elmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple ; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G, Monk ; Rev. Sir F. A. G. Ouseley, Bt, Professor of Music, Oxford; C, Hubert H, Parry, 
Esq. ; Edward H. Pember, Esq., Q. C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr, Rimbault ; Arthur Sullivan, io. Mus, Doc. ; Dr. W. H. Stone; H. H, Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


PART II. will be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON, 
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STARGAZING: 


PAST AND PRESENT. 
BY J. NORMAN LOCKYER, F.R.S, 


CORRESPONDENT OF THE INSTITUTE OF FRANCE. 
Expanded fiom Shorthand Notes of a Course of Royal Institution Lectures, with the Assistance of G, M. SEABROKE, F.R.A.S. 


CONTENTS. 
BOOK I.—THE PRE-TELESCOPIC AGE, BOOK V.—THE EQUATORIAL. 
-—The Dawn of Stargaz'ng. XX.—Various Methods of Mounting Large Telescopes. ° 
II.—The First Instruments. XXI.—The Adjustments of the Equatorial. \ 
III.—Hipparchus and Ptolemy. XXIL—The Equatorial Observatory. 
IV.—Tycho Brahe. XXIII.—The Siderostat. 
BOOK IIL—THE TELESCOPE. XXIV.—The Ordinary Work of the Equatorial. 
of Light. 
VI.—The Refractor. 

Reffection of Light. BOOK VI.—ASTRONOMICAL PHYSICS. 
III.—The Reflector. 
XXV.—The General Field of Physical Inquiry. 

X.—Production of Lenses and Specula. XXVI.—-Determination of the Light and Heat of the = 
XI.—The ‘“‘Optick Tube.” Stars. 
XII.—The Modern Telescope. XXVII.—The a of the Stars: Construction of the 
pectroscope. +i 
BOOK Iil.—TIME AND SPACE MEASURERS. XXVIIL—The Chemistry of the Stars (continued): Principles 
XIII.—The Clock and Chronometer. of Spectrum Analysis. 
oe ; XXIX.—The Chemistry of the Stars (continued): The Tele- 
-— The Micrometer. spectroscope. 
BOOK IV.—MODERN MERIDIONAL OBSERVATIONS. XXX.—The Telepolariscope. 

XVI.—The Transit Circle. XXXI.—Celestial Photography.—The Ways and Means, 

XVII.—The Transit Clock and Chronograph. XXXII.—Celestial Photography (continued) : Some Results. 

XVIII.—“‘ Greenwich Time,” and the Use Made of It. XXXIII,—Celestial Photography (continued): Recent Results. 


XIX.—Other Instruments Used in Astronomy of Precision. 
MACMILLAN & CO., LONDON. 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN, 
Herausgegeben von Dr. W. SKLAREK. Erscheint seit 1 Januar, 1868, 
n Wochennummern. Preis vierteljaihrlich 4 Mark. 
Der ‘‘ Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lésung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Linder—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademieen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben. 


Ein solche Daistellung wird namentlich fiir diejenigen von grossem Nutzén sein, die ein specielles naturwissenschattliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 


iibrigen Gebieten regelmiissig das Wichtigste und Interessanteste —— zu lernen wiinschen. 
Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 


FERD. DUMMLER’S VERLAGSBUCHHANDLUNG. 
Harrwitz & Gossman, 


Berlin. 


NOW READY, CROWN 8vo, PRICE tos. 6d, 


THE MORPHOLOGY OF THE SKULL. : 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


Tuis work contains anatomical descriptions of seven principal types of skull at definite stages o! 
development, from the first appearance of cranial elements to the attainment of the adult condition, Thus 
all the important parts are traced through their successive transformations, Concise summaries are also give! 
of nearly every stage, as well as more extended reviews of the course of development of particular forms 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the heat. 
The most important morphological facts in the cranial structure of other vertebrates than those selected al 
types are brought together in appendices to the chapters. Finally a detailed estimate is given of our preset 
knowledge of the skull, and some theoretical questions, including the bearing of the investigation on evolution, 
are dealt with. The book is illustrated with 86 woodcuts, nearly all from Prof. Parker's drawings. 


London: MACMILLAN & CO. 


Printed by R. Cuay, Sons, anv Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co-, at the Office, 22, Bond Street, New York.—Tuurspay, February 21, 1878. e 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
7 Nature trusts the mind which builds for aye.” —WoRDSWORTH 


THURSDAY, FEBRUARY 28, 1878 


No. 435, VOL. 


[PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. ] [All Rights are Reserved, 


McCLEHAN’S UNIVERSAL 
SPECTROSCOPE. 


The Diagram represents this Instrumert in Section. 
A shows the Instrument arranged for viewing the spectra of the stars. 

B shows the Instrument arranged for viewing the Fraunhofer lines, chemical spectra, the spectra of the 
metals, the spectra of the gases, or the absorption bands in liquids, 


Just 
“HOW TO WORK WITH THE SPECTROSCOPE.” 


A Manual of Practical Manipulation with Spectroscopes of all kinds, including— 


DIRECT-VISION SPECTROSCOPES. AUTOMATIC SPECTROSCOPES, 
CHEMICAL SPECTROSCOPES. BESSEMER SPECTROSCOPES. 
SOLAR SPECTROSCOPES. MICRO-SPECTROSCOPES. 
STAR SPECTROSCOPES. SCREEN SPECTROSCOPES. 
( And accessory Apparatus, With above 30 Engravings and Diagrams, By JOHN BROWNING, F.R.A.S., M.R.I. 


PRICE ONE SHILLING AND SIXPENCE, 
BOUND IN CLOTH. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 
63, STRAND, W.C., LONDON. 
FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862. ESTABLISHED too YEARS; 
Telesopes, Sfectroscopes, Opera Glasses, &c., 
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PAST AND PRESENT. 
BY J. NORMAN LOCKYER, F.RS, 


CORRESPONDENT OF THE INSTITUTE OF FRANCE. 
Expanded from Shorthand Notes of a Course of Royal Institution Lectures, with the Assistance of G, M. SEABROKE, F.R.A.S. 


CONTENTS. 
BOOK I.—THE PRE-TELESCOPIC AGE, BOOK V.—THE EQUATORIAL. 
— CHAP. 
Stargaz'ng. XX.—Various Methods of Mounting Large Telescopes. 
11 XX1L.—The Adjustments of the Equatorial. 
and Ptolemy. |  XXII.—The Equatorial Observatory. 
~—Tycho Brahe. X XIII.—The Siderostat. 
BOOK II.—THE TELESCOPE. XXIV.—The Ordinary Work of the Equatorial. 
V.—The Refraction of Light. 
VIL The Reflection of Light BOOK VI.—ASTRONOMICAL PHYSICS. 
1X.—Eyepieces. XXV.—The General Field of Physical Inquiry. 
X.—Production of Lenses and Specula. | XXVI.—Determination of the Light and Heat of the 
XI.—The “Optick Tube.” Stars. 
XII.—The Modern Telescope. XXVII.—The P werannd of the Stars: Construction of the 
pectroscope. 
BOOK Ill.—TIME AND SPACE MEASURERS. XXVIII. —The Chemistry of the Stars (continued): Principles 
XIII.—The Clock and Chronometer. of Spectrum Analysis. 
XIV.—Circle Reading. ; XXIX.—The Chemistry of the Stars (continued): The Tele- 
XV.—The Micrometer. spectroscope. 
BOOK IV.—MODERN MERIDIONAL OBSERVATIONS. XXX.—The Telepolariscope. 
XVI.—The Transit Circle. XXXI.—Celestial Photography.—The Ways and Means, 
XVII.—The Transit Clock and Chronograph. XXXII.—Celestial Photography (continued): Some Results. 
XVIII.—‘“‘ Greenwich Time,” and the Use Made of It. XXXIII,—Celestial Photography (continued): Recent Results. 


XIX.—Other Instruments Used in Astronomy of Precision. 
MACMILLAN & CO., LONDON. 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN. 


Herausgegeben von Dr. W. SKLAREK. Erscheint seit 1 Januar, 1868, 
+7 Wochennummern. Preis vierteljahrlich 4 Mark. 

Der ‘‘ Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lésung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Linder—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademieen sowie aus Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben. 
Ein solche Daistellung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschattliches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
iibrigen Gebieten regelmissig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 
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FERD, DUMMLER’S VERLAGSBUCHHANDLUNG. 
Harrwitz & Gossman, 
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THE MORPHOLOGY OF THE SKULL. : 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


Tuis work contains anatomical descriptions of seven principal types of skull at definite stages o! 
development, from the first appearance of cranial elements to the attainment of the adult condition. Thus 
all the important parts are traced through their successive transformations. Concise summaries are also give" 
of nearly every stage, as well as more extended reviews of the course of development of particular forms 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the hea‘. 
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UNIVERSAL 
SPECTROSCOPE. 


The Diagram represents this Instrumert in Section. 
A shows the Instrument arranged for viewing the spectra of the stars. 

B shows the Instrument arranged for viewing the Fraunhofer lines, chemical spectra, the spectra of the 
metals, the spectra of the gases, or the absorption bands in liquids, 


Just PuBLIsHED, 


“HOW TO WORK WITH THE SPECTROSCOPE.” 


A Manual of Practical Manipulation with Spectroscopes of all kinds, including— 


DIRECT-VISION SPECTROSCOPES. AUTOMATIC SPECTROSCOPES. 
CHEMICAL SPECTROSCOPES. BESSEMER SPECTROSCOPES. 
SOLAR SPECTROSCOPES. MICRO-SPECTROSCOPES. 
STAR SPECTROSCOPES. SCREEN SPECTROSCOPES. 
{ And accessory Apparatus, With above 30 Engravings and Diagrams, By JOHN BROWNING, F.R.A.S., M.R.I. 


PRICE ONE SHILLING AND SIXPENCE, 
BOUND IN CLOTH. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 
63, STRAND, W.C., LONDON. 
FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON, 
PRIZE MEDAL, 1862. ESTABLISHED too YEARS, 
Teles-opes, Sfectroscopes, Opzra Glasses, &c., 
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IC OBJECTS 


on, illustrating Anacomy, 
anch of Mi j. D. 
bjects. Nobert’s Lines. All materials 
g. Unequalled Student’s Microscope, with ~~ 
mh objectives, Five Guineas. Catalogue, Post free, wi! 
or 1878. Objects delivered in U.S.A. and British Colonies. 
WHEELER, 48n, Tollington Road, Holloway, London, N- 


MATRICULATION of the UNIVERSITY 
of LONDON, JUNE, 18-8.—A Class in all the Subjects of this Ex- 
amination will be held at Guy’s Hospital, commencing MONDAY, 
March 25. ‘The Class is not confined to Students of the Hospital.— For 
particulars apply to the Dean, Guy’s Hospital, London, S.E. 


DIAGRAMS.—Subjects Illustrated for Lec- 


tures.—Advertiser has access to British Museum. Prices sent on receipt 
of letter stating requirements.— Miss Copeman, Lansdowne Hill, Lower 
Norwood, London S E. 


The TELEPHONE.—A well-known PRO- 
FESSOR can accept a few ENGAGEMENTS to Lecture, with 
Experimental Iliustrations, on this popular and interesting Invention. 
—For Terms, &c., address Omicron, 110, Cannon Street, E 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various song one, 
Boards. Fees moderate.—Apply to Prof. Garpner. at the Roya 
Polytechnic, or 44, Berners Street, W 


QUEENWOOD COLLEGE, near STOCK- 


BRIDGE, HANTS. 
Sound General Education tor Boys. 
pao as to Science, particularly to Chemistry, both theoretical 
an racth 
Rebocken to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S.; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voeicker, 


F.R.S. ; Dr. Williamson, F.R.S. 
C. WILLMORE, Principal. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, March 3.—C. Kecan Paut, Esq. on ‘‘Mary Wollstone- 
craft."—Member~’ Avnual Subscription, £1. Payment at the Door— 
One Penny, Sixpence, and (Reserved Seats), One Shilling 


LIVING SPECIMENS FOR THE MICROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER.—Also Hydra vulgaris, Daphnia, Cyclops quadricornis, Acty- 
nophrys Eichornii. 

Frog Spawn. 

Freshwater Sponge, Limnias ceratophylit, and some few Specimens of 
Conochilus volvox. 

Specimens of any one of these spectes and occasionally of many others 
sent by post for 1s. in 1¢. or }d. stamps. 
THOMAS BOLTON, Hyde House, Stourbridge. 


EDMUND 


“GEOLOGY AND PALAONTOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
with a view to following the method taken by each author 

To illustrate Jukes’s ‘*School Manual of Geology,” advanced collection of 
165 Specimens, £3 5s. ; elementary of 100, £1. To illustrate Nicholson’s 
“*Palzontology.” advanced collection of 1co Specimens (each with sub-king- 
dom, class, species, and formation), £2 2s 6d. ; elementary of 60, £1. 

Catalogues post free 

Address ;—CASTLETON, DERBY-HIRE, SHEFFIELD. 


SHEPPEY FOSSILS. 
100 unnamed Fruits, Shells, &c., 25, 6d. ; 100 selected Specimens, named, 
in about 40 Species, 105. 
Carriage paid to London, 
Specimen Fruit and Copy of Paper on Geology of Sheppey, post free for 
three penny stamps. 
W. H. SHRUBSOLE, Isle of Sheppey. 


THE POPULAR POCKET CABINET 

Illustrative of Mineralogy, Paleontology, Petrology, Conchology, Metal- 

lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘“‘ Geological Primer,” in Cabinet, 
as. 6d. ; 25 do. to illustrate the Rev T. G. Bonney’s “‘ Elementary Geology,” 
2s. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d, ; 25 do, Earthy Minerals, do., 2s. 6d. ; 25 do. Metallic Minerals, 
do., 2s. 62. ; 25 do, Recent Shells, do., 2s. 6d. ; 25 do. Metals, do., 25. 6d. ; 25 
do, Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B.—P.O.O, 
Cheque must invariably accompany all orders, Trade supplied. 


Sale bp Auction, 


Microscopes and other Scientific Property. 
Mr. J. C. STEVENS will sell by Auction at 


his great Rooms, 38, King Street, Covent Garden, on FRIDAY, 
March r, at half-past 12 o’clock precisely, Microscopes by Ross, Smith 
and Beck, Collins, Nachet, and other g: makers, part the property of 
the late Dr. Lawson, late Editor of the Monthly Microscopicai- 
Yournal ; also Telescopes, Cameras, and Lenses, and other Photogra, 
phic Apparatus, Electricals, some expensive Bicycles, Amateur Lathe 
and the usual Miscellaneous Assortment. 


On view morning of sale, and Catalogues had. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price pt» he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collecti are lied on the following 
terms, in plain ey Cabinets :— 

100 Specimens, in Cabinet, with 3 Trays «+ wo. - £2 2 

200 Specimens, in Cabinet, with 5 Trays ww. we 5 5 

300 Specimens, in Cabinet, with g Drawers «=o 10 10 

400 Specimens, in Cabinet, with 13 Drawers... 21 0 
Collections at 50 to 5,000 Guineas 


MINERALS FOR CHEMISTS, &c. 


NEW AND REVISED LIST, with Prices of Minerals containing rare 
Elements, &c., for Chemical Purposes, Experiment, and Research. 

Also, Elementary Collections of Minerals, Fossils, and Rocks, for Stu- 
dents, Schools, Colleges, &c. 


NEW PATTERNS OF GEOLOGICAL HAMMERS. 
NEW CATALOGUE OF SECONDHAND AND NEW BOOKS 
NOW READY. 

JAMES R. GREGORY, 
MINERALOGIST, 


88, CHARLOTTE STREET, FITZROY SQUARE. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NaTuRg last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 

iculars of may be obtained writing to THomas FLoyp, 

Sq-> + pean House, Howard Road, South Norwood, S.E., enclosing ad- 

envelope. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations, 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


TELEPHONIC ELECTRICITY. 


MAGNETS, COILS, BINDING-SCREWS, 
AND ALL KINDS OF 


ELECTRICAL & PHILOSOPHICAL APPARATUS, 


CAN BE HAD OF 


W. LADD & Co., 


11 and 12, BEAK ST., REGENT ST., LONDON, W. 


WANTED.—Clean Copies of NATURE, 
No. 56.—Address NaTuRE Office, 29, Bedford Street, Strand W.C. 


COMPACT FULL-SIZE MICROSCOPE: 
3 Eyepieces, Mirrors, Polarizer, Paraboloid, Camera, Condenser, &c , 
t-inch Objective by Baker ; Drawered Case. Five Guineas.—Fine 
Andrew Ross }-inch, Five Guineas. No post-cards —Rev. Kincain, 

Ipswich School. 
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NAT URE CXXXixX 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Doucias, R. McLacutan, F.R.S., E. C, Rvz, F.Z.S. 
and H. F. R.S. 

This Magazine, x864, dard articles and notes 

on all subjects connected = Butemaleny, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I.to V. (strongly bound in cloth) may be age 4 by, purchasers ot 
the entire set to date, at the increased price of ros. each sane succeeding 
vols. may be had separately or together, at 75. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 


address. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates sain 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

_ The Veterinary Department is edited by one of the leading Veterinarians 

in the country, and is invaluable to the breeder and feeder as a guide to the 
ph of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 

of England, the Royal Agricultural Society of Ireland, the Highland and 

Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 

pow Fhe | principal Agricultural Associations throughout Great Britain 
r 

ne addressing themselves to Farmers a better medium does 
not exist. 

Price 34. By post, 34¢. Annual Subscription, payable in advance, 14s. 

Office. —377, High treet, Edinburgh. 


Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


“ That excellent periodical GarpEN.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
of Gardening in all its Branches. Founded and Conducted by 
. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

*Mr. Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872, 

The followin g are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs, } The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price Weekly. Specimen Copy, Post-free, 6}d. 
Terms of Subscription. —Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
lon 7s. Address all letters concerning Subscriptions to—The ae of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimen, M.B., F.L.S., British nee: assisted by 
S. le M. Mocrg, F.L. %, Royal Herbarium, Kew. 

On and after January 1, 1878, the JOURNAL OF BOTANY will be 
printed and published by T. P. Newman, 32, Botolph Lane, E.C , to whom 
Subscriptions for 1873 should be sent. The volume for 1877 (price 16s. 6d., 
bound in cloth), covers for the volume (price 1s.), and back Numbers, can 
also be obtained of Mr. Newman. The Annual Subscription, payable in 
vadvance, is 12s., post free in the United Kingdom, Post-Office Orders 

{payable at EASTCHEAP. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by JoHn ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the d and p dings of the Chambers 
of Agriculture of Great Britain (which now ‘number upwards of 18,000 
members), besides giving original papers on ractical farming, and a mass of 

intelligence of particular value to the agriculturist, 

e London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, w is despatched the same evening so 
as to ensure delivery to country subseribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s, a year post 

Published by W. PICKERING, az, Arundel Street, Strand, W.C, 


Now ready, royal 8vo, price 25s., containing 64 Illustrations in Autotype, 
with Portrait of W. Hutton. 
ILLUSTRATIONS of FOSSIL PLANTS. 


Being an Autotype Reproduction of selected Drawings, prepared under 
the supervision of the late Dr. LinpLEy and Mr. W. ‘He TTON, between 
the years 1835 and 1840, and now for the first time published by the 
North of England Institute of Mining and Mcchanical Engineers. 
Edited by G. A. Lgnour, F.G.S. 


Newcastle-on-Tyne: Published for the Institute by ANDREW REID, 
Printing Court Buildings. 


London: LONGMANS & CO. 


SCIENTIFIC WORKS 
By JOHN TYNDALL, LL.D., D.C.L., F.RS., 


Professor of Nat. Philos. in the Royal Institution of Great Britain. 


SIX LECTURES on LIGHT, delivered in America, 


in 1872 and 1873. Second Edition. Portrait, Plate, and 59 Diagrams. 
Crown 8vo. 7s, 6d. 


SOUND. Third Edition, including Recent Re- 


searches on Fog-Signalling. Portrait and Woodcuts. Crown 8vo. 
Ios. 


FRAGMENTS of SCIENCE. Fifth Edition, with a 


New Introduction. Crown 8vo. 1os. 6d. 


LESSONS in ELECTRICITY at the Royal In- 


stitution, 1875-6. 58 Woodcuts. Crown 8vo. 2s, 6d. 


SEVEN LECTURES on ELECTRICAL PHENO- 
MENA and THEORIES, delivered at the Royal Institution. Crown 
8vo. 1s. sewed, or 1s. 6d. cloth. 


NINE LECTURES on LIGHT, delivered at the 


Royal Institution. Crown 8vo. 15. sewed, or 1s. 6d. cloth. 
London: LONGMANS & CO. 


Just published, price 3s. 6d. 


THE ELEMENTS OF DYNAMICS 
(MECHANICS). 
With numerous Examples and Examination Questions, 
BY 
JAMES BLAIKIE, M.A., 


Fellow of Gonville and Caius College, Cambridge. 
Examiner in Mathematics in the University of Edinburgh. 
This book has been specially prepared for Schools and University Exa- 
minations. 
Edinburgh: JAMES THIN. 
London: SIMPKIN, MARSHALL, & CO. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 

Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F.R.S 

Two Hundred Pages and Thirty Plates have been added o this Edition, 
and the work has been revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 


Now ready, 2 vols., 8vo, cloth, price ars. 
Advertised previously in error at 108, 6d. 


THE EVOLUTION OF MORALITY: 


BEING 
A HISTORY OF THE DEVELOPMENT OF MORAL 
CULTURE, 
By C. STANILAND WAKE, 


Author of ‘‘Chapters on Man,” &c. With Table of Contents and 
pious Index. 


London: TRUBNER & CO., Ludgate Hill. 


Now ready, 8vo, cloth, 30s. 


PHOTOGRAPHED SPECTRA. One Hun- 


dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 
Description of Plates, and Index ; and with an extra Plate of the Solar 
Spectrum (showing bright wel compared withthe Air Spectrum. By 
J. RAND CAPRON, F.R.A, 


London: E. & F. N. ‘inde, 6, Cross. 
New York: Browns 
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DIE 
BEIBLATTER . 
ZU DEN 
I 
So 
ANNALEN DER PHYSIK UND CHEMIE “ 
Lo 
HERAUSGEGEBEN 
UNTER MITWIRKUNG BEFREUNDETER PHYSIKER 
VON | 
Ro 
G. WIEDEMANN Ps 
BISHER F. C. POGGENDORFF 
( ) Ro 
beginnen mit dem eben’ erschienenen 1. Heft von 1878 ihren zweiten Jahrgang welcher, wie der erste, in 12 Monatheften ev. Ro 
scheiren wird. 
Der nun complet vorliegende erste Jahrgang liefert den Bewei:, wie ernst die Redaction bestrebt war, die Beiblitter za Vi 
einem fortlaufenden Repertorium des neuesten Standes der physikalischen Wissenschaften aller Culturvolker zy So 
machen, indem sie sich nicht auf Referate iiber die allgemein zugiingliche Literatur beschrankte, sondern auch den Publicationen I 
gelehrter Gesellschaften, Zeitschriften, Dissertationen, Privatdrucken etc. aus Frankreich, England, den Vereinigten Zo 
Staaten, Italien, Russland, Holland, und den skandinavischen Lindern die grésste Sorgfalt widmete, worin sie ( 
durch Zusendungen Seitens der Herrn Autoren in stets zuncehmendem Maasse unterstiitzt wurde. ( 
Es werden weder Miihe noch Kosten gescheut, die Beibiitter in ihrem 2. Jahrgang dem Ziele immer niiher zu bringen, ; 
eine volistandige physikalische Rundschau zu werden und sich als ein integrirender Theil der Annalen zu legitimiren ; t 
Redaktion und Verlagshandlung glauben daher auch fernerhin auf das schon dem ersten Jahrgang allgemein entgegengebrachte Ro 
Wohlwollen zihlen zu diirfen. 
Fiir diejenigen Abonnenten der ‘‘ Annalen,” welche bisher die ‘‘ Beiblitter” noch nicht bezogen, diirfte der Beginn des Hy 


zweiten Jahrgangs Veranlassung sein, denselben ihre Beachtung zuzuwenden und durch Nachbestellung des ersten die Liicke 
auszufiillen, so lange noch Exemplare vorhanden sind. 

Die “ Annalen” sowie die ‘‘ Beiblatter” k6nnen nur Jahrgargsweise praenumerando bezogen werden. Preis der Annalen 
Mark 31, der Beiblitter M. 12, excl. Porto. 


Leipzig. JOH. AMBROS. BARTH. | 


WILL BE PUBLISHED IN FEBRUARY, No. 1 OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 
(With the co-operation in England of Pror. A. GAMGEE, F.R.S., oF MANCHESTER ; Pror. W. RUTHERFORD, F.R.S. 
or EDINBURGH ; Pror, J. B. SANDERSON, F.R.S., or LONDON ; and in America of Pror. H. P. BOWDITCH, or 
Boston ; Pror. H. N. MARTIN, or BALTIMORE) by 


DR. MICHAEL FOSTER, F.R.S, 
OF TRINITY COLLEGE, CAMBRIDGE. 


The Yournal of Physiology has been established with the view of meeting a want, which has long been felt, of a periodical 
devoted exclusively to the publication in the English language of the results of physiological research. 

The larger number of the papers published in it will, in all probability, be those belonging to what is sometimes called 
‘* experimental physiology.” It is hoped that the Fournal will also serve as a record of researches on the physiological action of 
medicines and poisons, and of physiological interpretations of pathological phenomena. Histological papers of physiological as 
distinguished from morphological interest, will also be welcomed. 

The greater part of the Journal will consist of original communications. It is proposed, however, to insert from time to time 
critical reports of special topics of controversy or interest. 

A feature in the Yournal will be the publication in each part or number of a catalogue raisonné of the titles of all papers of 
physiological interest published since the preceding number. At the end of each year these will be re-arranged in an annual 
catalogue. No exertions will be spared to make this catalogue as complete as possible. 

It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. Every effort, however, 
will be made to prevent any unnecessary irregularity in the appearance of the successive parts. About four or six parts, the exact 
number depending on the size of the several parts, will form a volume of about 500 pages. The volume will not necessarily 
coincide with the year ; its issue, like that of the constituent parts, will depend on the abundance of contributions. 

The subscription-price for the volume, fost free, will be, when paid in advance— 


For Great Britain or America... AT OF $5,25 (gold). 


Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate of £1 115. 62. per volume, 
the exact price of each part, dependent on its size, &c., being marked on the cover. 

The Journal will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England, and at 22, Bond Street, 
New York, in the, United States, to whom at either place all subscriptions may be paid, and business communications addressed. 
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DIARY OF SOCIETIES. 


LonDOoN 


THURSDAY, Fesrvary 28. 

Rovat Society, at 8.30.—On Certain Definite Integrals: W. H. L. Russell, 
F.R.S.—On the Reversal of the Lines of Metallic Vapours: Prof. Liveing 
and Prof. Dewar, F.R.S.—Contributions to the Physiology of Batrachian 
Lymph Hearts: J. Priestley. 

SociETY OF ANTIQUARIES, at 8.30.—Certain Byzantine Adaptations of Clas- 
sical Architecture : E. Freshfield. 

Roya INSTITUTION, at 3.—The Organic World: Prof. Dewar. 

LonDON INSTITUTION, at 7.—The Radiometer : W. Crookes. 

Society oF ARTs, at 8,—Chemical Section ; Chemistry of Infection : C. T. 


Kingzett. 
FRIDAY, Marcu t. 
RoyaL INSTITUTION, at 9.—Deterioration of Oil Paintings: Dr. Liebreich. 
GEOLOGISTS’ ASSOCIATION, at 7.30. 
SATURDAY, March 2. 
INSTITUTION, at 3.—Carthage : Bosworth Smith. 
Puysicat Socigty, at 3.—The Phonograph: W. H. Preece, C.E. 
SUNDAY, Marcu 3 
Sunpay Lecture Society, at 4.—Mary Wollstonecroft: C. Kegan Paul. 
MONDAY, Marcu 4 
Roya COLLEGE oF SuRGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 
Royat InsTiTuTION, at 2,~—General Monthly Meeting. 
Lonpon INSTITUTION, at 5.—The Ice Age in Great Britain: Dr. A. 
Ramsay. 
Vicroria INSTITUTE, at 8.—Monotheism: Rev. Dr. Rule. 
Society oF ARTS, at §.—Cantor Lecture; Application of Photography to 


Printing :. T. Bolas. 
TUESDAY, Marcu 5. 

Zootocicat SocigtTy, at 8.30.—On the Crustaceans from the Coast of 
Coromandel, Collected by Sir Walter Elliot, K.C.S.I.: C. Spence Bate, 
C.M.Z.S.—Notes on some Coleoptera of the Genus P/usfotis, with De- 
scriptions of Three New Species from Mexico and Central America: A. 
Boucard, C.M Z.S.—On a Small Collection of Lepidoptera obtained by 
the Rev. J. S. Whitmee, at the Ellice Islands: Arthur G. Butler, F.Z.S. 

Royat InsTITUTION, at 3.—On the Protoplasmic Theory of Life and its 
Bearings on Physiology: Prot. Garrod. 

INSTITUTION OF CiviL ENGINEERS, at 8. 

HorTICULTURAL SocizTy.—Scientific Committee at 1. 

WEDNESDAY, Marcu 6, 

Royat CoLLEGE OF SURGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 

GzoLocicat Socigty, at 8.—QOn the Geology of Gibraltar: A. C. Ramsay, 
F.R.S., and James Geikie, F.R.S.—Notes on the Geology of Japan: J. 
G. H. Godfrey.—On the Triassic Rocks of the South-Western Counties. 
Part II. Chronology: W. A. E. Ussher. 

ENTOMOLOGICAL SOCIETY, at 7.—Remarks on the Hairs of some of our 
British Hymenoptera: Edward saunders.—Notes on South African 
Insects : J. P. Mansel Weale, B.A. 

Society oF ARTs, at 8.—An Electric Lamp-lighting System: Lieut. G. 
Lane Fox. 

Roya Microscoricat Socigty, at 8. 

THURSDAY, Marcu 7. 

Rovat Society, at 8.30. 

Linnean Socizty, at 8.—On New Species of Nudibranchiate Mollusca 
from the Eastern Seas: Dr. C. Collingwood.—Laws Governing the Pro- 
duction of Seed in Wistaria sinensis : Thos. Meehan.— On the Develop- 
ment of Filaria sanguinis, and on the Mosquito considered as an Inter- 
mediate Host: Dr. P. Manson.— Fungi of the Arctic Expedition: Rev. 
M. G. Berkeley.—On the Life-history of Fil/eria Bancrofti: Dr. T. 
Spencer Cobbold. 

CueMIcAL Socigty, at 8.—On the Action of Ammonia on Anthrapurpurin : 
W. H. Perkin.—On some New Derivatives of Anisoil: W. H. Perkin.— 
On Certain Polyiodides: G. S. Johnson. 

— INSTITUTION, at 3.—On the Chemistry of the Organic World: Prof. 

ewar. 

Lonpon INSTITUTION, at 7.—Chamber Music: Prof. Ella. 

FRIDAY, Marcu 8. 

CoLLeGe oF SuRGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 

Roya INSTITUTION, at 9.—The Influence of Geographical Circumstances 
on Political Character: Prof. Goldwin Smith. 

QuekeTT MicroscopPica at 8. 

SATURDAY, March 9. 
<< ‘~eeeomaiaie at 3.—On Carthage and che Carthaginians : Bosworth 
mith. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsemites, Chessylites from Toulon, France, 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c, 

STONE AND BRONZE IMPLEMENTS,.—Very fine 
Scandinavian Collection. Implements in great variety 
—_ France, America, Ireland, Swiss Lakes, and other 

ocalities, 


BRYCE M. WRIGHT, F.R.G.S., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotatons upon application, 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world q 
with unvarying success, is the most Reliable, most Effective, ani Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insul s being req , and it costs 
only one shi!ling per foot for the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 


MANUFPACTORY—GATESHEAD-ON-TYNE, 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated by Post, 6 Stamps. 


a 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 74. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d.: Subscription per 4 
Annum, post free in Great Britain, gs. A 
CONTENTS FOR JANUARY 1. 


1.— 1877. 
2.—Fuller’s Patent Insulator. (Illustrated.) 
3-—A Sketch of the ane Light. (Continued. ) 
.—Edison’s Talking Phonograph. (Illustrate 
$< The Telephone and its Application to Military and Naval Purposes, 
6.—The and Telegraphy. 
7.—The Kaffir War and the Telegraph. 
8.—The Destruction of Submarine Cables. 
9.—Proceedings of Societies. 
10.— Notes. 
11.—City Notes. 
12,—General Science Columns. ‘ 
London: HAUGHTON & CO., 10, Paternoster Row, - 
To whom also Communications for the Editor may be sent. 
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JUST READY, IN 8vo, PRICE 1s. 


ON MEDICAL EDUCATION AT CAMBRIDGE. 


By DR. MICHAEL FOSTER, F.R.S., 
Trinity Przlectur in Physiology. 


MACMILLAN & CO., LONDON. 


EIGHTH YEAR OF PUBLICATION, 


Just Published, “THE NATURAL HISTORY AND SCIENTIFIC 
BOOK CIRCULAR,” No. 27, containing Four Lists of Works on 


ASTRONOMY, MAGNETISM, 
MATHEMATICS, METEOROLOGY, 
OPTIOS. 


The following numbers of the “ Circular” have also been recently 
published :— 


No.2t. SOME BRANCHES OF ZOOLOGY AND GENERAL 
NATURAL HISTORY. 
No. 22. ORNITHOLOGY, 
No 23. ENTOMOLOGY. 
No. 24. CONCHOLOGY, MOLLUSCA, ICHTHYOLOGY, REPTILIA, 
No. 25. GEOLOGY, MINERALOGY, PALZONTOLOGY, 
No. 26. BOTANY. 
Free by post for One Stamp each, 
W. WESLEY, 28, Essex Street, Strand, London. 


TISLEY Co 
OPTICIANS, ” 


172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum), 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, 1os. 6a. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 


ZOOLOGICAL SOCIETY'S LATEST PUBLICATIONS. 
TRANSACTIONS OF THE SOCIETY. 


Vol. X., Part IV. Price 30s. Containing— 

Mr. W. kK. Parker, F.R. s.—“ On the Structure and Development of 
the Skull i in Sharks and Rays.” (With 9 Coloured Plates.) 

Vol. a art V. Price 12s. Containing— 

Prof. P, Martin Duncan, F.R.S.—“ A Description of the Madrepo- 
raria Niredged up during the Expedition of H.M.S. Porcufine in 1869-1870.” 
Part II, (With 3 Plates.) 


HOW & CO’S COMPLETE MICRO. 
SCOP. I 
HOW & CO,’S POPULAR BINOCULAR 
MICROSCOPE, £12 12s. 
HOW & COS ‘STUDENT’S MICRO- 
SCOP 
HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 
HOW & CO’S NEW LANTERN—The 
“*KALOPHANERON,” 
HOW & CO.’S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO., 
s ST. BRIDE STREET, LONDON. 


PICK-ME- UP. 


An Infallible Restorative. 


An agreeable, prompt, ant, effectual tonic, stimulant and st hic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and imparts tone to the stomach, 
perfects and increases the action of the liver and kidneys, agen and re- 
moves wind, palpitation, age = chest and stomach, colic, costiveness, 
bilious and liver d ism, dropsy, of the kid- 
neys, apoplexy, and we Ay of the heart, &c. 


In Bottles, protected by the Government Stamp, as. 6d. and 48. 6d. each, 
PREPARED ONLY BY THE PROPRIETOR, 
G ANDREWS, 
No. 1, LITTLE ST. ANDREW'S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


Treatise on the efficacy, medicinal action, and composition of the 


S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


f@% — is allowed by upwards of 500 Medical Men to be the most effec- 
2.9 tive invention in the curative treatment of Hernia. The use of 
* >, a steel spring, so often hurtful in its effects, is here avoided ; a 
4 sane worn, the body, while the requisite 

1 y the MOC-MAIN PAD and 

PATEN LEVER, so much ease and closeness 
; that it cannot be detected, and may be worn during sleep. A 
\ - descriptive circular may be had, and the Truss (which cannot 
’ fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 26s. 6¢., and 315. 6d. Post 
Double ,, 315. "6d., 428. 525. 6d, 


” mbilical ,, 42s. and 52s. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakuess and Swelling of the Legs 
Sprains, &c. They are — li pei in texture, and inexpensive, and drawn 
on over an ordinary stocking ce 45. 6d., 78. 6d., 105., and 16s. each. 


Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
THIS 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; 4 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


SOUND and MUSIC: a Non-Mathemati- 


cal Treatise on the ny coal Constitution of Musical Sounds and Har- 
pes eg ef Acoustical Discoveries of Prof. Helmholtz. 
By EDLEY ‘AYLOR, M.A. late Fellow of Trinity College, Cam- 


MACMILLAN an> CO., LONDON, 
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SCIENTIFIC 


AND INDUSTRIAL WORKS 


PUBLISHED BY 


MESSRS. LONGMANS & CO. 


ARNOTT’S ELEMENTS of PHYSICS or 
NATURAL PHILOSOPHY. Re-edited by A. BAIN, 
and A. S. TayLor, M.D. Crown 8vo. Woodcuts. 
125. 6d. 


GANOT’S ELEMENTARY TREATISE on 
PHYSICS, Experimental and Applied. Translated by E. 
ATKINSON, Ph.D., F.C.S. With 4 Plates and 758 
Woodcuts. Post 8vo. 155. 


GANOT’S NATURAL PHILOSOPHY for 
GENERAL READERS and YOUNG PERSONS. 
Translated by E. ATKINSON, Ph.D., F.C.S. With 2 
Plates and 429 Woodcuts. Crown 8vo, 7s. 6d. 


A DICTIONARY of CHEMISTRY and the 
Allied Branches of other Sciences) By HENRY WATTS, 
F.RS., assisted by eminent Contributors. 7 vols., 8vo. 
£10 16s, 6d, 


MILLER’S INORGANIC CHEMISTRY 
(TEXT-BOOKS of SCIENCE). With 71 Woodcuts. 
Small 8vo. 35. 6¢. 


Dr. ODLING’S COURSE of PRACTICAL 


Woodcuts, Crown 8vo. 


HELMHOLTZ on the SENSAT?FONS of 
TONE, as a Physiological Basis for the Theory of Music. 
Translated by A, J. ELLIs, F.R.S. 8vo. 36s. 


HELMHOLTZ’S POPULAR LECTURES 
on SCIENTIFIC SUBJECTS. Translated by E, ATKIN- 
son, Ph.D., F.C.S. 8vo. Woodcuts. Price 12s. 6d. 


OUTLINES of ASTRONOMY. By Sir J. 


Plates and Diagrams. Square crown 8vo, 12s. 


DECAISNE’S GENERAL SYSTEM of 
BOTANY, DESCRIPTIVEand ANALYTICAL. Trans- 
lated by Mrs. HooKER. With 5,500 Woodcuts. Imperial 
8vo. 315. 6d. 


The GEOLOGY of ENGLAND and 
WALES. By H. B. WOODWARD, F.G.S. Witha 
Coloured Map and 29 Woodcuts. Crown 8vo. 145. 


BRANDE’S DICTIONARY of SCIENCE, 
LITERATURE, and ART. Re-edited by the Rev. Sir 
G. W. Cox, Bart., M.A. Revised Edition. 3 vols., 8vo. 


63s. 


| URE’S DICTIONARY of ARTS, MANU- 


CHEMISTRY, for Medical Students, with express | 
reference to the Three Months’ Summer Practice. With 71 | 


F. W. HERSCHEL, Bart., M.A. Latest Edition, with 


FACTURES, and MINES. Seventh Edition, re-edited 
by R. Hunt, F.R.S. With 2,100 Woodcuts. 3 vols., 


8vo. £5 55. 
The ART of ELECTRO-METALLURGY, 


including all known Processes of Electro-Deposition. By 
= GOKE, LL.D., F.R.S. With 56 Woodcuts, Small 
vo. 65, 


| KERL’S PRACTICAL TREATISE on 
METALLURGY. Adapted from the last German Edition 
by W. Crookes, F.R.S., and E. ROuric, Ph.D. With 
625 Woodcuts. 3 vols., 8vo. £4 195. 


A TREATISE on the STEAM ENGINE, 
in its Applications to Mines, Mills, Steam Navigation, 
Railways, and Agriculture. By J. Bourne, C.E. With 
Portrait, 37 Plates, and 546 Woodcuts. 4to. 425, 


BOURNE’S CATECHISM of the STEAM 
ENGINE, in its various Applications. With 89 Woodcuts. 


Fcap, 8vo. 65, 


BOURNE’S HANDBOOK of the STEAM 
ENGINE. A KEY to the Catechism of the Steam Engine. 
With 67 Woodcuts. Fcap. 8vo. 9s. 


| BOURNE’S RECENT IMPROVEMENTS 
in the STEAM ENGINE, in its various Applications. 
With 124 Woodcuts. Feap. 8vo. 6s. 


| GWILT’S ENCYCLOPAEDIA of ARCHI- 
TECTURE, with above 1,600 Woodcuts. Revised and 
| Extended by W. PAPWoRTH. 8vo. 525. 6d. 


CROOKES’S PRACTICAL HANDBOOK 
of DYEING and CALICO PRINTING. With 11 Plates, 
49 Specimens of Dyed and Printed Fabrics, and 36 Wood- 
cuts. S8yvo. 425. 


KINGZETT on the PRODUCTS and PRO- 
CESSES of the ALKALI TRADE, including the most 
recent Improvements, With 23 Woodcuts. 8vo. 125. 


MITCHELL’S MANUAL of PRACTICAL 
ASSAYING. Rewritten, with all the recent Discoveries 
incorporated, by W. CRooKEs, F.R.S. With 199 Wood- 
cuts. 8vo. 315. 6d, 


THE ENGINEER'S VALUING ASSIST- 
ANT. By H. D. Hoskotp, Civil and Mining Engineer ; 
16 years Mining Engineer to the Dean Forest Iron Com- 
pany. 8vo. 315. 6d., half-bound. 


London: LONGMANS 


& Co., Paternoster Row. 
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FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL, 
AQUARIUM, WESTMINSTER, |LONDON, commencing Saturday March 9, and closing March 16 next. Entomologist; 
and Natural History Societies are requested cordially to co-operate, so that the Exhibition may be not only interesting and 
instructive to the Public generally, but of interest to those who devote their attention to this branch of Science. > 

The support already promised warrants the anticipation of a most successful Exhibition of compleie collections in all Orders 

of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural History Society are invited, in conjunction with certain well-known Entomologists selected by the Royal Aquarium 
Society, to join a Committee of Management, into whose hands the whole arrangements are intrusted, with any assistance requisite 
from the Royal Aquarium Society. 
The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors will 
be to deposit and remove the various collections, One department will be set aside for the Exhibition of Entomological 
apparatus, Cabinets, &c. All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusements, 
during the period of the Exhibition. 

In consequence of the very large number of applications for space, the Committee beg ‘to remind intending exhibitors that 
an early application will greatly facilitate business. 

Any information required may be obtained from Mr. JouN T. CARRINGTON, Royal Aquarium, Westminster ; or from 
Mr. A. B. Farn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 
Space should be addressed. 


STARGAZING: 


PAST AND PRESENT. 
BY J. NORMAN LOCKYER, F.RS., 


CORRESPONDENT OF THE INSTITUTE OF FRANCE. 
Expanded from Shorthand Notes of a Course of Royal Institution Lectures, with the Assistance of G., M, SEABROKE, F,R,A.S 


CONTENTS. 
BOOK I.—THE PRE-TELESCOPIC AGE, BOOK V.—THE EQUATORIAL. 
CHAP. 
SHAP. 
I.—The Dawn of Stargazing. onxx Various Methods of Mountin 5 
g Large Telescopes. 
XXL—tThe Adjustments of the Equatorial. 
tolemy. XXIL.—The Equatorial Observatory. 
XXIIL.—-The Siderostat. 
BOOK II.—THE TELESCOPE, XXIV.—The Ordinary Work of the Equatorial. 
V.—The Refraction of Light. 


VI.—The Refractor. 
VIL.—The Reflection of Light. BOOK VI.—ASTRONOMICAL PHYSICS. 


VIII.—The Reflector. 
XXV.—The General Field of Physical Inquiry. 


IX.—Eyepieces. nera 
X.—Production of Lenses and_Specula. XXVI.—Determination of the Light and Heat of the 


XI.—The ‘‘ Optick Tube.” 
XII.—The Modern Telescope. 


Stars. 
XXVII.—The Chemistry of the Stars: Construction of the 


Spectroscope. 
BOOK IIl.—TIME AND SPACE MEASURERS. —_|_ XXVIII. —The Chemistry of the Stars (continued): Principles 


XI1I.—The Clock and Chronometer. ; 
of Spectrum Analysis. 
XIV.—Circle Reading. XXIX.—The Chemistry of the Stars (continued): The Tele- 
XV.—The Micrometer. spectroscope. 


BOOK IV.—MODERN MERIDIONAL OBSERVATIONS. XXX.—The Telepolariscope. 


XVI.—The Transit Circle. XXXI.—Celestial Photography.—The Ways and Means. 
XVII.—The Transit Clock and Chronograph. | XXXII.—Celestial Photography (continued): Some Results. 
XVIII.—“ Greenwich Time,” and the Use Made of It. | XXXIII,—Celestial Photography (continued): Recent Results. 


XIX.—Other Instruments Used in Astronomy of Precision. | 
MACMILLAN & CO., LONDON. 


LATELY PUBLISHED,’ IN CROWN 8vo, PRICE 7s. 6d. 


PHYSIOGRAPHY: 


AN INTRODUCTION TO THE STUDY OF NATUKE. 
BY 
T. H. HUXLEY, F.RS. 
WITH ILLUSTRATIONS AND COLOURED PLATES. 
LONDON: MACMILLAN AND CO, 


Printed by R. Cray, Sons, AND Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office; 22, Bond Street, New York.—Tavaspav, February 28, 1873, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds 


No. 436, VOL. 17] THURSDAY, MARCH 7, 1878 [PRICE $5 PER ANN. 


Reghtered as a Newspaper at the General Post Office. ] [All Rights are Reserved. 


ANALYSIS. 


o 70 60 


ABSORPTION SPECTRA AS MAPPED WITH THE MICRO-SPECTROSCOPE. 


ABSORP TION SPECTRA. 

MR. BROWNING has great pleasure in announcing to the scientific public a new method of showing absorption spectra. This 
consists in dissolving the substances in gelatine. A set of 12 substances giving characteristic spectra is mounted ona plate. By 
placing a portion of two of the substances in front of the spectroscope slit, two spectra can be seen simultaneously, and in all 18 
different comparisons can be made in this manner. 

Price of the plate in Morocco case, 6s, 6d. The spectra of the whole of the substances on these plates are admirably shown 
by the Miniature Spectroscope. 


Just PUBLISHED. 


“HOW TO WORK WITH THE SPECTROSCOPE.” 
A Manual of Practical Manipulation with Spectroscopes of all kinds, including— 


DIRECT-VISION SPECTROSCOPES. AUTOMATIC SPECTROSCOPES. 
CHEMICAL SPECTROSCOPES. BESSEMER SPECTROSCOPES. 
SOLAR SPECTROSCOPES. MICRO-SPECTROSCOPES. 
STAR SPECTROSCOPES. SCREEN SPECTROSCOPES. 


And accessory Apparates. With above 30 Engravings and Diagrams. By JOHN BROWNING, F.R.A.S., M.R.L., &c., &c, 
PRICE ONE SHILLING AND SIXPENCE. 
BOUND IN CLOTH. 


Just Reapy. 
A NEW ILLUSTRATED CATALOGUE OF SPECTROSCOPES. 
PRICE SIXPENCE. 

LIST OF SPECTROSCOPES SENT FREE. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 


63, STRAND, W.C., LONDON. 


FACTORY—SOUTHAMPTON STREET anpD EXETER STREET, LONDON, 
PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS. 
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UNIVERSITY OF LONDON. 


NOTICE is Hereby Given, that on WEDNESDAY, 24th of April next, 
the Senate will proceed to elect Examiners in the following Departments :— 


Examinerships. Salaries. Present Examiners, 


ARTS AND SCIENCE. (Zach.) 


y, M.A. 
Two in 2000. {Debs Schmitz, F. -RS.E. 
Two in the is! guage, ev. Prof. Brewer, M.A. 
Literature, cat History «. 120/. {é Knight Watson, Esq., M.A. 
Two in the French Language... 100/. Prof. B -D. 
Two in the German Language .. Sod. {Pree MD. 
Two in the Hebrew Text ef the 
Old Testament, the Greek Text 
of the New Testament, the 
Evidences of the Christian Re- 
ligion, and Scripture History 
Two in kage | Bol. { pel, Javene, M.A.,F.R.S. 


sopky ... 
Two in Political 4 {Pret E. Thorold Rogers, M.A. 
Henrici, Ph.D., F.R.S. 


Two in Mathematics and ~— 
ral Philosophy Rev. Prof. Townsend, M.A. F.R.S. 
er { Prof. Reinold, M 


R. Lubbock Bensly, Esq., M.A. 
sol. 


Two in Experimental Philosophy Vacant. 
Two in Chemistry ... oe eve 2002, van, Russell Esq., Ph.D., F.R S. 


Two in Botany and Vantin Maxwell T. Masters, Esq.,M.D., 
G. 2; Allman, Esq-, M.D., LL.D., 
and Zoology «+ « Prof. E. Ray Lankester, M.A., 


Two in Geology and Pa'xontology 75/. T. ‘Rupert Jones, F.R.S. 


Laws. 


Two in_ Jurisprudence, Roman Prof. E. C. Clark, LL.D. 
Law, Principles of Legislation,> rood. 
and Frederic Harrison, Esq. M.A. 


Two in Equity and Real! Property} M. Esq , M.A. 
Law oo 

Two m Common Law and gol. {Arter Charles, Esq., B.A., 
and Principles of Kviaence Alfred Wills, Esq., LL.B, Q. . 


Twoin asi. Robertson, Esq , M.A. 
England... Vacant. 


MEDICINE. 
Murchison, Esq., M.D., LL.D., 
Twoin Medicine R.S. 
Prof. M 
urnow, 
Tool. 
‘two in Physiology 1004. Sanderson, M.D., F.R.S. 
I'w >in Obstetric Medicine Hall Wes 


‘Twin Materia Medica and Phar. Pr : Sydney Ringer, M.D. 
Two in Forensic Medicine ... sod. {Prof Fe s 
Two in Hygiene, Medicine in Wm Farr, Esq., M. BD. Ec L., 
Relation to the Origin and Pre- 30d. Joh CB, D.CL. 
n Esq., 
Statistics eco ese 


vention of Diseases, and Vital 
Two in Sanitary Law and. R. M.D., F.R.S. 


Two in Surgery Fa F.RS. 


Twoin Anatomy «. 


gineering, Meteorology, and Douglas Galton, CB, 


The Examiners above named are re-eligible, and intend to offer them- 
selves for re-election. 

Candidates must send in their names to the Registrar, with any attes- 
tation of their qualifications they may think desirable, on or before Tuesday 
March 26th. It is particularly desired by the Senate that no personal ap- 
plication of any kind be made to its individual Members. 


By order of the Senate, 


WILLIAM B. M.D., 
Registrar. 


University of London, 


Lurlington Gardens, W., 
March sth, 1878. 


A CATALOGUE OF WEST-INDIAN 
SHELLS, including List of Species for exchange, can be . ae on 
applying to Dr. C. fr. Poilsen, K 5, Cop 


QUEENWOOD COLLEGE, near STOCK- 


BRIDGE, HANTS. 
Sound General Boys. 
s attention to Science, particularly to Chemistry, both theoretical 


to Dr. Debus, F.R.S. 


C, WILLMORE, Principal. 


R 
F.R.S.; Dr. 
F.R.S.; Dr. Wi 


MICROSCOPIC OBJECTS 
Of the highest attainable perfection, illustrating Anatom 
Botany, = and every branch of Mi 
and requisites for mounting. tudent’s icroscope wi 
lish and }-inch my Guineas. Catalogue, Post with 
Supplement for 1878. jects delivered in U.S.A. and British Co 
EDMUND 48n, Tollington Road, Holloway, N. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, B each 
SUNDAY AFTERNOON, commencing at Four o'clock p 
Sunday, March 10.—Mrs. Fenwick (of the Ladies’ Medical 
on Leigh Hunt: Essayist, Politician, and Poet.”—Mem- 
bers’ ubscription, £1. — at the Door—One Penny, 
lng and (Reserved Seats), One Shilling. 


The TELEPHONE.—A well-known PRO- 
FESSOR can accept a few ENGAGEMENTS to Lecture, with 
Experimental Illustrations, on this popular and interesting Invention. 
—For Terms, &c., address OmiIcRON, 110, Cannon Street, E.C. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and a ee Gentle- 
men p for Matriculation Woolwich, and the various 
Boards. Fees mederate.—Apply to Prof. GARDNER, at the yo 
Polytechnic, or 44, Berners Street, W. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


MELICERTA RINGENS.—THE BUILDING 
ROTIFER.—Also Hydra vulgaris, Daphnia, Cyclops quadricornis, Acty- 
nophrys Eichornii. 

Frog Spawn. 

ee be Sponge, Limnias ceratophyili, and some few Specimens of 
Conochilus volvox. 

Specimens of any one ya oe species and occasionally of many others 


sent b t for rs. in 1d. o1 
Post OMAS BOLTON, Hinde House, Stourbridge. 


GEOLOGY AND PALAZ.ONTOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
with a view to following the method taken by each author. 

To illustrate Jukes’s ‘‘School Manual of Geelogy,” advanced collection of 
165 Specimens, £3 5s.; elementary of 100, £1. To illustrate Nicholson's 
“Palzontology,” advanced collection of 100 Specimens (each with sub-king: 
dom, class, species, and oa. 42 2s. 6d. ; elementary of 60, £1. 


Address ‘CASTLETON, REY SHIRE, via SHEFFIELD. 


SHEPPEY FOSSILS. 


100 poy Fruits, Shells, &c., 25. 6d. ; 100 selected Specimens, named, 
bout 10S. 
in about 40 Species, ars 
Specimen Fruit and Copy of -y Fone on Geology of Sheppey, post free for 
three penny stamps. 
W. H. SHRUBSOLE, Isle of Sheppey. 


THE POPULAR SCIENTIFIC POCKET CABINET 
SERIES 


Illustrative of Mineralogy, Palzontology, Petrology, Conchology, Metal: 
lurgy, &c., arranged by THOMAS J. DOWNING, Geologist, &c., 38, 
Whiskin Street, London, E.C. 

25 Specimens to illustrate Geikie’s ‘‘ Geological Primer,” in Cabinet, 
2s. 6d. ; 25 do. to illustrate the Rev T.G. Bonney’s “‘ Elementary Geology,” 
as. 6d. ; 25 do. British Fossils, in Cabinet, 2s. 6d. ; 25 do. British Rocks, 
do., 25. 6d.; 25 do. Earthy Minerals, do., 2s. 6@. ; 25 do. Metallic Minerals, 
do., 2s. 6d. ; 25 do. Recent Shells, do., 2s. 6d. ;25do. Metals, do., 25. 6d. ; 25 
do, Rough Gems and Stones, do., 2s. 6¢. Catalogues free. N.B.~—P.O.0. 
or Cheque must invariably accompany all orders, Trade supplied. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


taining the 
to Tuomas FLoyp, 
S.E., ad- 


ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 
—‘‘As it is impossible to enable the reader to recognise 
rals at sight by aid of —— a or figures, he will do well to 


obtain a wi be 
from Mr. TENNANT (x49, S 5 Strand), Teacher of 
College, London.” llections are on 
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“MICROSCOPIC OBJECTS. 


Horn Sections, Blood Discs, Hairs, Sections of Bone and Teeth, 
Fish Scales, Anatomical Preparations from the Human Subject and Lower 
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole 
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder- 
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara- 
tions, Diatomacez, Salts, Crystals, Sections of Rocks, Fossils, Minerals, 


Ochreous Iron in Moss-like Forms in Calcite, 1s. 6d. post-free. 
Stellar Mica, or Canadian Phlogopite, 1s. 34. post-free. 
Catalogues free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C.@ 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. McLacutan, F.R.S., BE. C, F.Z.S. 
and H. T. Stainton, FRS. 
Magazine, commenced in 1864, contaims standard articles and notes 
on em subjects connected with Entomology, and especially on the Insects of 


the British Isles. 
Volume, post-free. The volumes com- 


ubscription—Six Shillings per 
mence with the June number in year. 
Vols. I.to V. (strongly bound in cloth) | obtained by purchasers ot 
the entire set to date, dA ee price of ros. each ; the succeeding 
vols. may be had separa’ at 7%. each. 
London : JOE J Ont VOORST, 1, Paternoster Row. 
Bc, shoud be seat to the Bors at the above 


CABINETS 
FOR COLLECTIONS OF MINERALS, FOSSILS, &c. 


All sizes, now ready for inspection, or made to order at short notice. 
Also, Glass-topped Boxes, Hammers, Tablets for displaying fossils, Card- 
board Trays, Models of Crystals, Blowpipe Apparatus, &c., of 


JAMES R. GREGORY, 
New and Extensive Museum and Laboratories, 
88, CHARLOTTE STREET, FITZROY SQUARE. 
Detailed Catalogues (74 pages), post free, 6 stamps. 


MUSEUMS AND COLLECTORS. 


Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and other sets in the Loan 
and Educational Museums of South Kensington. 


THE TELEGRAPHIC JOURNAL 


AND 
ELECTRICAL REVIEW. 
Published on the 1st and xsth of the month, price 4d.: Subscription per 
Annum, post free in Great Britain, 9s. 4d. 
ConTENTs FOR MARCH 
1.—Telegraphic Communications with the Cape and Bermuda. 
2. oS — for Recording Electric Telegraph Signals. (Illus- 
trate 
3.—On Stratified Discharges from a Condenser of Large Capacity. 
4-—Hasler’s Electric Water-Level Indicator. (lLllustrated.) 
5—Oe the Interpretation of some Experiments (of Faraday’s) relating to 
yes a Effect produced by the Rotation of a Magnet on its 


"Patents, Correspondence, &c, 
7.—Proceedings of Societies. 
8.—General Science Columns. 


9.—City Notes. 
London: HAUGHTON & oe » Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE “HANSA,” 

Published since site! in Hamburg, is the only on fessional 
paper in Germany, di Ro exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Adve ents. Strict eye kept upon = deve- 
lopment of Maritime Affairs in every respect. Every second Sun one 
Number in 4to. at least ; frequent supplements and drawings. Suter ption 
at any time ; preceding num! of the year furnished subsequen’ 
12s. for twelve months. Advertisements 4d. a line, widely om Pe this 
pa x ; considerable abatement for 3, 6, 12 months’ insertion. Business 

Meyer and Dieckmann, Edited by 

Freepen, M.R., Hamburgh, Alexander 


THE BREWERS’ GUARDIAN : 


Revizw OF THE MALT AND Hop Trapgs; AND WINE AND Spirit TRADE 
REcorD. 


“ The B Guardian of ernate 
Brewers’ on al 
Tuesday, and is the only j officially with b 


Subscription, 16s. 6¢. per annum, post dating from manter-de 
tio, Bond Court, Walbrook, London, E.C. 


SOUND and MUSIC: a Non-Mathemati- 
cal Treatise ain 4 Physical Constitution of Musical Sounds and Har- 
mony, includin: © Chief Acoustical Discoveries of Prof. Helmholtz. 


By EDLEY AVLOR, M.A. late Fellow of Trinity College, Cam- 


MACMILLAN arp CO., LONDON. 


NORTH BRITISH AGRICULTURIST, 


amon; roprietors, a, mers, farm-bailiffs, and others 
ey in the Lam f landed property throughout Scotland and 


the Northern Counties of England 

The AGRICULTURIST also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afteraoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
> the country, and is invaluable to the breeder and feeder ~ a guide to the 

of animals, and their treatment when labouring under disease. 
reef Ren orts are given of the Meetings of the Ro Agi Society 
of the Royal of Society of e and 
Agricultural Society of he Scottish 
principal Agri Great Britain 
and Ir 

For cca, addressing themselves to Farmers a better medium does 
not exist 

Price 3¢. By post, 3d. Annual Subscription, payable in advance, 14s. 

Office. wey igh Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


“That excellent periodical GARDEN.”—Professor 
THE GARDEN: A Weekly Tilustrated 
ournal of Neon | in all its Branches. Founded and Conducted by 
ROBIN -L.S., Author of “Alpine Flowers for English 
Gardens,” 
A Coloured Plate is now issued with every number of The Garden. 

Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872. 

The f he followin g are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. | The Wild Garden. 

Trees and Shrubs, The Kitchen Garden. 

Professor ASA Gray says: ‘‘It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as as yet, b by aims oo" to it.” 

6d. Week y: Specimen 'y, Post-free, 6}d. 

Terms of pot Ban —Sent direct from the Office in London, post free, 

yable in advance—For One Year, 26s. ; Half a Year, 14s. ; Quarter of a 
tn 7s. Address all letters concerning Subscriptions to—The oo of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 


Edited by Henry Tren, M.B., F.L.S., British by 
S. le M. Mocrg, F.L. a, Royal Herbarium, Ki 


On and after January 1, 1878, the JOURNAL OF somaare will be 

inted and published by T. P. NEwMAN, 32, Botolph Lane, E.C., to whom 
Bab bscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6d., 
bound in cloth), covers for the volume (price r1s.), and back Numbers, can 
also be obtained of Mr. Newman. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom. Post-Office Orders 
payable at EASTCHEAP. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application, 
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NATURE 
WILL BE PUBLISHED IN FEBRUARY, No. 1 OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 
(With the co-operation in England of Pror. A. GAMGEE, F.R.S., oF MANCHESTER ; Pror. W. RUTHERFORD, F.R.S. 
oF EDINBURGH ; Pror. J. B. SANDERSON, F.R.S., or LONDON ; and in America of Pror. H. P. BOWDITCH, or 
Boston ; Pror. H. N. MARTIN, or BALTIMORE) by 


DR. MICHAEUL FOSTER, F.R.S, 
OF TRINITY COLLEGE, CAMBRIDGE. 
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The Yournal of Physiology has been established with the view of meeting a want, which has long been felt, of a periodical 
devoted exclusively to the publication in the English language of the results of physiological research. 

The larger number of the papers published in it will, in all probability, be those belonging to what is sometimes called 
‘* experimental physiology.” It is hoped that the Journal will also serve as a record of researches on the physiological action of 
medicines and poisons, and of physiological interpretations of pathological phenomena. Histological papers of physiological as 
distinguished from morphological interest, will also be welcomed. 


The greater part of the Yournal will consist of original communications. It is proposed, however, to insert fron time to time 


critical reports of special topics of controversy or interest. 


A feature in the ¥ournai will be the publication in each part or number of a catalogue raisonné of the titles of all papers of 


physiological interest published since the preceding number. 
catalogue. 


At the end of each year these will be re-arrange1 in an annual 
No exertions will be spared to make this catalogue as complete as possible. 


It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. Every effort, however, 
will be made to prevent any unnecessary irregularity in the appearance of the successive parts. About four or six parts, the exact 
number depending on the size of the several parts, will form a volume of about 500 pages. The volume will no: necessarily 
coincide with the year ; its issue, like that of the constituent parts, will depend on the abundance of contributions. 

The subscription-price for the volume, fos. free, will be, when paid in advance— 


For Great Britain or America ... ... 


£1 15,5 or $5,25 (gold). 


Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate of £1 115. 62. per volume, 
the exact price of each part, dependent on its size, &c., being marked on the cover. 

The ate will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England, and at 22, Bond Street, 
New York, in the United States, to whom at either place all subscriptions may be paid, and business communications addressed. 


MR. WATTS’S DICTIONARY {OF CHEMISTRY. 
Complete in 7 vols., medium 8vo, price £10 16s. 62 


A DICTIONARY of CHEMISTRY, and the 
Allied Branches of other Sciences.) By HENRY WATTS, F.R.S., 
assisted by eminent Scientific and Practical Chemists. 


“The greatest work which England has yet produced on chemistry—one 
of the greatest, indeed, which she has produced upon any scientific subject 
—is finished at last, and we are able to congratulate Mr. Watts most sin- 
cerely upon its completion.”—Chemical News. 

“ The English language is not rich in lexicons of science ; we would point 
to this work as a model upon which others might be framed. Ie certainly 
exhausts the subject up to the date of publication, and therefore forms, as it 
were, the balanced ledger of the ch t."—A th 


London: LONGMANS & CO. 


PROF. OWEN’S WORK ON VERTEBRATE ANIMALS. 
In 3 vols., 8vo, with 1,472 Woodcuts, price £3 135. 60. 
The 


COMPARATIVE ANATOMY and 
PHYSIOLOGY of the VERTEBRATE ANIMALS. By RICHARD 
OWEN, F.RS., D.C.L., &c , Superintendent of the Natural History 
Departments, British Museum. 


“To every naturalist it will prove indispensable, and the vast accumula- 
tion of facts it contains will render it a useful b even to those whose 
are less directly connected with anatomy_and physiology.” —7/e 

ancet. 

Vol. I.—**‘ Fishes and Reptiles,” with 452 Woodcuts. Price 21s. 

Vol. 11 —** Warm-blooded Vertebrates,” with 406 Woodcuts. 21s. 

Vol. 111.—** Mammalia, including Man,” with copious Indexes to the 
whole work, and 614 Woodcuts. Price 315. 6d., cloth. 


London: LONGMANS & CO. 


In 1 vol., 8vo, with +3 Plates (6 Coloured). including Angstrim’s and Kirch- 
hoff’s aps, and 223 Woodcuts, price 28s., cloth. 


SPECTRUM ANALYSIS in its Application 
to Terrestrial Substances and the Physical Constitution of the Heaven! 
Bodies, familiarly explained by Dr. H. Scugiien, Director der Real- 
schule I. O Cologne. Translated from the Second German Edition by 
Janz and Carouine Lasse t ; edited, with Notes, by Witt1am Huc- 
cins, LL. D., D.C.L., F.R S. 


All who wish to commence the study of the ~ which is 
playing so prominent a part in science, should read this volume, which 

ives a most lucid and complete explanation of the instruments which have 
feen used for the pu , and of the discoveries made up to the present 
time.”—A stronomical Register. 


London : LONGMANS & CO. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsomites, Chessylites from Toulon, France, 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c, 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection. Implements in great variety 
— France, America, Ireland, Swiss Lakes, and other 
ocalities. 


BRYCE M. WRIGHT, F.R.G.S., 
90, GREAT RUSSELL STREET, LONDON, W.C. 
This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 
Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F RS. 
Two Hundred Pages and Thirty Plates have been added o this Edition, 


and the work has been revised throughout. 
London: J. & A. CHURCHILL, New Burlington Street. 


Now ready, royal 8vo, price 255., containing 64 Illustrations in Autotype, 
with Portrait of W. Hutton. 


ILLUSTRATIONS of FOSSIL PLANTS. 
Being an Autotype Reproduction of selected ings, prepared under 
the supervision of the late Dr. LinpLEy and Mr. W. ‘Hurron, between 
the years 1835 and 1840, and now for the first time published by the 
North of England Institute of Mining and Mechanical Engineers. 
Edited by G. A. Lgsour, F.G.S. 

Newcas:le-on-Tyne: Published for the Institute by ANDREW REID, 
Printing Court Buildings. 


London: LONGMANS & CO. 


COLLINS’ ADVANCED SCIENCE SERIES 
Just published, post 8vo, cloth, 206 pp., price 2s. 6d. 
TEXT-BOOK of MINERALOGY. By J. 
H. COLLINS, F.G.S., Author of “‘A Handbook to the Mineralogy of 
Cornwall and Devon.” 


Vout. I—THE GENERAL PRINCIPLES OF MINERALOGY 
With 579 Illustrations, Examination Questions, and a copious Index. 
WILLIAM COLLINS, SONS, & Co., London, Glasgow, and Edinburgh. 
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DIARY OF SOCIETIES. 


LonDOoN 
THURSDAY, Marcu 7. 

Rovat Society, at 8.30.—On the Photometry of the Magneto-Electric 
Light: Capt. Abney, F.R.S.—Experimental R es on the Tempe- 
rature of the Head: Dr. Lombard — Addition to Memoir on the Trans- 
formation of Elliptic Functions: Prof. Cayley, F.R.S. 

SociETY OF ANTIQUARIES, at 3.30.—Ballot for the Election of Fellows. 

Linnean Society, at 8. ew Species of Nudibranchiate Mollusca 
from the Eastern Seas: Dr. C. Collingwood.—Laws Governing the Pro- 
duction of Seed in Wistaria sinensis : Thos. Meehan.—On the Develop- 
ment of Filaria sanguinis, and on the Mosquito considered as an Inter- 
mediate Host: Dr. P. Manson.— Fungi of the Arctic Expedition: Rev. 
M. G. Berkeley.—On the Life-history of Filaria Bancrofti: Dr. T. 
Spencer Cobbold. 

Cuemicat Socrety, at 8.—On the Action of Ammonia on An urpurin : 
W. H. Perkin.—On some New Derivatives of Anisoil: W. H. Perkin.— 
On Certain Polyiodides : G. S. Johnson. 

Roya INsTITUTION, at 3.—On the Chemistry of the Organic World : Prof. 
De 


war. 
Lonpon INSTITUTION, at 7.—Chamber Music : Prof. Ella. 


FRIDAY, Marcu 8. 
Rovat CoLLEGe oF SuRGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 
Rovat InsTITUTION, at 9.—The Influence of Geographical Circumstances 
on Political Character: Prof. Goldwin Smith. 
QuexetT Microscopicat Cus, at 8 
SATURDAY, Marcu 9. 
eae at 3.—On Carthage and the Carthaginians : Bosworth 
mu 


SUNDAY, Marcu to. 
Sunpay Lectur® Socisgry, at 4.—Leigh Hunt: Mrs. Fenwick Miller. 


MONDAY, Marcu tt. 

Rovat CoLLeGE oF SuRGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 7 

oo INSTITUTION, at 5.—Analogies of Plant and Animal Life: Francis 

arwin. 

Society oF Arts, at 8.—Cantor Lecture; Application of Photography to 
Printing : T. Bolas. 

Rovat GEOGRAPHICAL Socrerty, at 8.30.—On the Magnetism of the Earth : 
Capt. F. J. O. Evans, F.R.S. 

TUESDAY, Marcu 12. 

Royat InstTITUTION, at 3.—On the Protoplasmic Theory of Life and its 
Bearings on Physiology: Prof. Garrod. 

West Lonpon_ScIgNnTIFIC ASSOCIATION, at 8.—Parasitic Flowering 
Plants: Rev. Prof. Henslow. 

ANTHROPOLOGICAL INSTITUTE, at 8.—On the Natural Language of the 
Deaf and Dumb: Prof. A. Graham Bell. : 

INSTITUTION OF CiviL ENGINEERS, at 8, 

WEDNESDAY, Maxcu 13. 

Rovat CoLteGr oF SuRGEONS, at 4.—Comparative Anatomy of Man : 
Prof. Flower. 

or ARTS, at 8.—Furiher Remarks on Lightning Rods: Dr. R. J. 

ann 


Society oF TELEGRAPH ENGINEERS, at 8. 
THURSDAY, Maxcu 14. 
Rovat at 8.30. 
MATHEMATICAL Society, at 8—On Bessel’s and Laplace’s Functions: 
Prof. Clifford, F.R.S.—On the Electrical Capacity of a Long Narrow 
sone and of a Disc of Sensible Thickness: Prof. J. Clerk-Maxwell, 


Revas INSTITUTION, at 3.—On the Chemistry of the Organic World: Prof. 

lewar. 

Lonvon InsTITUTION, at 7. 

Wartrorp Naturat History Sociaty, at 8. 

FRIDAY, Marcu 15 

Royat Cotiecs oF SuRGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 

Royat InsTITUTION, at 9.—The Explanation of Certain Acoustical Pheno- 
mena: Lord Rayleigh, F.R.S. 

Society or Arts, at 8.—Indian Section ; Colonisation of Hill Districts in 
India: Lieut.-General McMurdo. 

SATURDAY, Marcu 16. 

Rovat INsTITUTION, at 3.—Gleanings from the Natural History of the 
Ancients: Rev. W. Houghton. 

Puysica Society, at 3 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 

appliances for rotection o lescription of building from the 
destructive effects of iguaing. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
unvarying success, is the most Reliabl t Eff Cheapest 
Conductor ever offered the public. 
t is simple in its application, no insulators bei uired, and it costs 
only one shilling per foot for the standard size, whi bom in any storm. 
R. 8. NEWALL & CO., 130, STRAND, W.C. 
cr 36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 
MANUPACTORY—GATESHEAD-ON-TYNE. 


SCIENTIFIC WORKS 
By JOHN TYNDALL, LL.D., D.C.L., F.RS., 


Professor of Nat. Philos. in the Royal Institution of Great Britain. 


SIX LECTURES on LIGHT, delivered in America, 
in 1872 and 1873. Second Edition. Portrait, Plate, and 59 Diagrams. 

wn 8vo. 75. 6d. 
SOUND. Third Edition, including Recent Re- 
wy on Fog-Signalling. Portrait and Woodcuts. Crown &vo. 


FRAGMENTS of SCIENCE. Fifth Edition, with a 


New Introduction. Crown 8vo. tos. 6d. 


LESSONS in ELECTRICITY at the Royal In- 


stitution, 1875-6. With 58-Woodcuts. Crown 8vo. 2s, 6d. 


SEVEN LECTURES on ELECTRICAL PHENO- 
MENA and THEORIES, delivered at the Royal Institution. Crown 
8vo. 15. sewed, or 1s. 6d, cloth. 


NINE LECTURES on LIGHT, delivered at the 


Royal Institution. Crown 8vo. 1s. sewed, or 15. 6d. cloth. 
Londca: LONGMANS & CO. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 


JOHN FRANCIS CHURCHILL, M.D., 
With an Appendix on the Direct Treatment of Respirat: Diseases 
(Asthma, Bronchitis, &c.) by Steechiological Inhalants. And rts of 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, hig Lanzi, 
Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 
London: LONGMANS & CO. 


Now ready, 8vo, cloth, 30s. 


PHOTOGRAPHED SPECTRA. One Hun- 
dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 
Description of Plates, and Index ; and with an extra Plate of the Solar 
Spectrum (showing bright lines), compared withthe Air Spectrum. By 
J. RAND CAPRON, F.R.A.S.. 

London: E. & F. N. SPON, 46, Charing Cross. 
New York: 446, Broome Street. 


Now ready, Vol. I., 8vo, cloth, price ras. 6d. 


GENERAL SKETCH 


OF 


THE HISTORY OF PANTHEISM. 
Vou. [FROM THE EARLIEST TIMES TO THE AGE OF 


SAMUEL DEACON & CO., 21, Paternoster Row, London. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 


(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations upon application, 
NOW READY, 
SECOND EDITION, 


GRIFFIN’'S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 74. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN axn SONS, 22, GARRICK STREET, 
LONDON, W.C. 
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MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 
The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 
HENRY CROUCH, 
66, BARBICAN, LON LONDON, EC. 


Fully Mlustrated Catalogue and full Insructons by Post, 6 Stamps. 


W. LADD & CO.,, 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in 2 
Mahogany and Glass Case, This instrument is immediately 

available in any condition of the atmosphere. 


The above improvements - be applied to Holtz Machines of 


old form. 
MRS. POCKET APPA. 


RATUS, complete in Case, post free 3/. 8s, 
ata one , Showing Axis, Dichroism, &c., mounted for above, 


Philosophical Apparatus of every Description, 
Illustrated Catalogue, Sixpence. 
HOW & CO”S COMPLETE MICRO- 
& 
& CO.’S POPULAR BINOCULAR 
£12 128 
OW & “STUDENT’S MICRO- 


SCOPE, £5 ss. 

HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE, 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 

Vv 
Co. NEW LANTERN—The 
HOW & CO. os. GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co. ’s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO.,, 
ST. BRIDE STREET, LONDON. 


5, 


g, ©. TISLEY & 
OPTICIANS, 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colonr-F: wee, of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
mphlet, &c., in board. , tos. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY.’ All Materials supplied for experi- 
mental purposes. 


172, 


with and 


Price Lists of Electrical and Acoustic Appa: 
‘ost Free, ed. 


Description of the Harmtonograph, 


DRAPER’S INK (DICHROIC), 
THE NEW BLACK INK 
perrvensne FROM ANYTHING ELSE EVER PRODUCED. 
ig becomes a when this Ink is used. It has been 

Public Offices, and Railway 


tly Full Black. 


ma 
Ly applied at the 


Street ; Wm. Matuer, London and 
aunt. Liverpool ; and Stacy & Coox, 
Stationers. 


pa most and delicious valuable article.”~ 
_ choice 
—Food, Water, and Air, edited by Dr. 


CARACAS 
COCOA 


RUPTURES.—BY ROYAL LETTERS PATENT. , 


WHITE’S MOC-MAIN LEVER TRUSS 


ae allowed by upwards of 500 Medical Men to be the most effec- 
in the treatment of Hernia. The use of 
a pre spring, so often hurtful in its effects, . Sage avoided ; a 
_ t bandage being worn round the body, while the r a 
is lied by the MOG-MAIN PA 
PATE with so much ease and the 
that it cannot be yore and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded or dood on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 

Price of a 165., 31s. 6d. Post 

Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for th Veins and all Swelling of the Legs 
Sprains, &c. ey are porous, t — and inexpensive, and drawn 
stocking, Files 6d., 78. 6d., 105., and 16s. each. 
Postage free. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


PICK-ME-UP. 


An Infallible Restorative. 


An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
of alcoholic drinks, and at once restores and im tone to the stomach, 
perfects and increases the action of the liver an kidneys, prevents and re- 
moves wind, palpitation, pains in the chest an 


colic, 
In Bottles, protected by the Government Stamp, 2s. 6d. and 4s. 6d. each. 
PREPARED ONLY BY THE PROPRIETOR, 
G ANDREWS, 
No. 1, LITTLE ST. ANDREW’S STREET, 
UPPER ST. MARTIN’S LANE, W.C, 


See Trentise on the efficacy, medicinal action, and composition of the 
“‘ Pick-Me-Up” by the Proprietor, 


/HOLLOWAYS OINTMENT 


For BAD BREASTS, OLD WOUNDS, and amen # 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT; RHEUMATISM, and all Skin Diseases it is unequalled. 
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NOW READY. 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 
BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS,, MEDIUM 8vo. 


EDITED BY 


GEORGE GROVE, D.GL. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “ Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Strettu, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works, 


Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician. Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be namedi— | 

J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A. ; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris; Mrs, Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple ; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk ; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford; C. Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C, F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


PART II. will be published on MARCH 25, 1878, and the work will be continued Quarterly. 
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MICROSCOPIC SPECIALITIES. 


Series I.—24 Pathological Preparations, in Case £2 2 0 
II.—24 Physiological pA 99 2 
III.—24 Educational 2 


” 


+» IV.—48 Physiological pa 


20 
20 


Series V.—24 Preparations from the Frog, in 
Cc 


», A.—48 Diatomaceze (selected) ... 210 0 


” 4 4 
Whole Insects and Parts of Insects and Pathological and Physiological Preparations in great and constantly increasing variety, and 
of most valuable descriptions, 15s. to 30s. per doz. 


Descriptive Lists and full particulars on application to 


ARTHUR C. COLE & SON, 


ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 
Late of 62, St. Domingo Vale, Everton, Liverpool. 


FIRST GREAT NATIONAL ENTOMOLOGICAL EXHIBITION, 


ROYAL AQUARIUM, WESTMINSTER. 


A GENERAL EXHIBITION of ENTOMOLOGICAL SPECIMENS of all ORDERS will be held in the ROYAL 
AQUARIUM, WESTMINSTER, |LONDON, commencing Saturday March 9, and closing March 16 next. Entomologists 
and Natural History Societies are requested cordially to co-operate, so that the Exhibition may be not only interesting and 
instructive to the Public generally, but of interest to those who devote their attention to this branch of Science. 

The support already promised warrants the anticipation of a most successful Exhibition of complete collections in all Orders 
of Insects, as well as smaller numbers of specimens of especial remark. Two authorised representatives of each Entomological or 
Natural History Society are invited, in conjunction with certain well-known Entomologists selected by the Royal Aquarium 
Society, to join a Committee of Management, into whose hands the whole arrangements are intrusted, with any assistance requisite 


from the Royal Aquarium Society. 


The Aquarium authorities will provide all tables, space, light, &c., free of cost. The sole care, therefore, of Exhibitors will 
be to deposit and remove the various collections, One department will be set aside for the Exhibition of Entomological 
apparatus, Cabinets, &c, All who Exhibit will receive a Free Complimentary Ticket to the Royal Aquarium, including Amusement:, 


during the period of the Exhibition. 


In consequence of the very large number of applications for space, the Committee beg to remind intending exhibitors that 


an early application will greatly facilitate business. 


Any information required may be obtained from Mr. JoHN T. CARRINGTON, Royal Aquarium, Westminster ; or from 
Mr. A. B. Farn, The Dartons, Dartford, Honorary Secretary, to the latter of whom all applications for Forms of Regulations and 


Space should be addressed. 


STARGAZING: 


PAST 


AND PRESENT. 


BY J. NORMAN LOCKYER, F.RS., 


CORRESPONDENT OF THE INSTITUTE OF FRANCE. 
Expanded from Shorthand Notes of a Course of Royal Institution Lectures, with the Assistance of G, M. SEABROKE, F,R,A. . 


BOOK I.—THE PRE-TELESCOPIC AGE, 
CHAP, 
I,—The Dawn of Stargazing. 
II.—The First Instruments. 
and Ptolemy. 
1V.—Tycho Brahe. 
BOOK IIl.—THE TELESCOPE. 
V.—The Refraction of Light. 
VI.—The Refractor. 
VII.—The Reflection of Light. 
VIII.—The Reflector. 
IX.—Eyepieces. 
X.—Production of Lenses and Specula. 
XI.—The ‘‘ Optick Tube.” 
X1I.—The Modern Telescope. 
BOOK III.—TIME AND SPACE MEASURERS. 
XIII.—The Clock and Chronometer. 
XIV.—Circle Reading. 
XV.—The Micrometer. 
BOOK IV.—MODERN MERIDIONAL OBSERVATIONS. 
XVI.—The Transit Circle. 
XVII.—The Transit Clock and Chro: h. 
XVIII.—‘‘ Greenwich Time,” and the Use ade of It. 
XIX.—Other Instruments Used in Astronomy of Precision. 


CONTENTS. 


BOOK V.—THE EQUATORIAL, 


CHAP. 
XX.—Various Methods of Mounting Large Telescopes. 
XXI.—The Adjustments of the 
XXII.—The Equatorial Observatory. 
XXIII.—-The Siderostat. 
XXIV.—The Ordinary Work of the Equatorial. 


BOOK VI.—ASTRONOMICAL PHYSICS. 


XXV.—The General Field of Physical Inquiry. 
rk of the Light and Heat of the 


tars. 
XXVII.—The Chemistry of the Stars: Construction of the 
troscope. 
XXVIII. —The Chemistry of the Stars (continued): Principles 
of Spectrum Analysis. 
XXIX.—The Chemistry of the Stars (continued): The Tele- 
troscope, 
XXX.—The Telepolariscope. 
XXXI.—Celestial Photography.—The Ways and Means. 
XXXII.—Celestial Photography (continued): Some Results. 
XXXIII.—Celestial Photography (continued): Recent Results. 


MACMILLAN & CO., LONDON. 


Printed by R. Cray, fom, AND Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 


ACMILLAN AND Co., at the Office, 22, Bond Street, New York.—Tuurspay, M: 7, 1878, 
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ILLUSTRATED JOURNAL OF SCIENCE. 
To the solid grvund 


Of Nature trusts the mind which builds ul aye.” —WOKDSWORTH 
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=i f MICROSCOPIC OBJECTS: 
ors will } 
ological 
—" INJECTED PREPARATIONS. 
ors that 
loge MR. BROWNING wishes to direct particular attention to an exquisite set of injected preparations 
showing the Anatomy of the Frog.. Each slide contains a section of a complete organ or member. This 
is, therefore, the most instructive set of preparations yet issued for educational purposes. 
24 PREPARATIONS TO ILLUSTRATE THE ANATOMY OF THE FROG (“ Rana temporaria”). 
No. No, 
1. LUNG.—Injected. 13. BRAIN. 
2. LIVER.—Injected. 14. SPINAL CORD. 
3. Do. —Stained. 5. TESTICLE. 
4. KIDNEY.—Injected. 16. SPLEEN, 
RA 5. Do. _—Stained, 17. HEART. 
6. TONGUE, 18. WEB OF FOOT,—Injected, 
7. STOMACH. 19. SKIN.—Veit. Sect. S ained, 
8. COLON. 20, OVARY WITH OVA. 
g. ILEUM. 21. OVIDUCT. 
10, bee gage Voluntary. 22. BONE—(Trans, Sect. of Femur). 
Opes. Et, —Involuntary (Bladder). 23. Do. —Head of Femur, 
12, NERVE FIBRES. 24. SKIN.—Injected. 
Price in Cabinet witli Trays, £2 2s, 
Any of these preparations are well shown by BROWNING’S FIELD MICROSCOPES, with 
. Achromatic Object-glass and Fine Adjustment, complete in Morocco Case, Price £1 115. 62. 
of the A DETAILED LIST OF INFECTED PREPARATIONS SENT POST FREE. 
n of the 
vinciples JOHN BROWNING, 
‘he Tele- OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 
Results 63, STRAND, W.C., LONDON. 
Results. FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 
PRIZE MEDAL, 1862, ESTABLISHED tro YEARS, 
ed by 
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ROYAL INSTITUTION OF GREAT 
BRITAIN, 


ALBEMARLE STREET, PICCADILLY, W. 


The Rev. W. HOUGHTON, M.A., will. on (Saturday next) March 
16, at 3 o'c ock, begin a course of THREE LECT URES, being “* GLEAN- 
INGS from the NATURAL HISTORY of the ANCIENTS.” Subscription 
to this course half a-guinea ; to all the Courses in the Season, two guineas. 


SUNDAY LECTURE SOCIETY.—LEC- 

ES at ST. GEORGE’S HALL, LANGHAM PLACE, each 

3UN DAY. AFT ERNOON, commencing at Four o'clock precisely. - 

Sunday, March 17 —T. W. Ruys Davips, Esq., on «The Buddhist 

Jacaka Stories ; the Farliest Fairy Tales, Fables, and Comic Stories of 

Aryan Races. "—Members’ Annual Subscription, £1 at 
Door—One Penny, Sixpence, and (Reserved Seats), One Shilling. ; 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open e Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin 
Boards. Fees moderate.—Apply to es {GaRDNER, at the Roya 
Polytechnic, or 44, Berners Street, W. 


EVENING LECTURES on ELEC- 
TRICAL TELEPHONY and the TALKING PHONOGRAPH,.— 
Six Lectures will be given on Saturday evenings, at 8 o'clock, at the 
- Birkbeck Institution, Southampton Buildings, Chancery Lane, by 
Mr. W. J. WiLSON, F.Cs.. MS.T.E., commeacing March 23. 
Admission to the Course, 5s Syllabus gratis. 


The TELEPHONE.—A well-known PRO- 
FESSOR can accept a few ENGAGEMENTS to Lecture, with 
Experimental Ilustrations, on this popular and interesting Invention. 
—For Terms, &c., address OMICRON, 110, Cannon Street, 


QUEENWOOD COLLEGE, near STOCK- 


BRIDGE, HANTS. 
Sound General Education for Boys. 
to Science, to Chemistry, both theoretical 
and practi 
Ref Dr. Debus, F.R.S. 


F.R.S. ; Dr. Smith, 
F.R.S.; Dr. Wi Wilkens F.R.S. 
C. WILLMORE, Principal. 


MUSEUMS FOR SCHOOLS, 
COLLEGES, &c. 
MINERALS, FOSSILS, and ROCKS. 500 SPECIMENS, 
PRICE £10 Os. Od. 


200 Mine:als, 200 Fossils. 100 Rocks (or otherwise comb'ned), Large size 
Specimens, arrav ged after the best authorities, in a Handsome Veal Stained 
Cabinet, or, Glass Top Show Table. 


THOMAS J. DOWNING, Mineralogist, &c., 
38, WHISKIN STREET, LONDON, EC. 
N.B.—The Popular Scientific Pocket Cabinet Series, Price 2s. 6d, to 
il ustrate Prof. Geikie’s Geological Primer, &c., as usual. 
Free. 


GEOLOGY AND PAL/ZON TOLOGY. 


JOHN TYM'S Collections to i!lustrate Text-Books are carefully selected 
with a view to following the method taken by each auth re 

To illustrate Jukes’s ‘*School Manual of Geology,” advanced collection of 
165 Specimens, £3 5s. ; elementary of 100, £1. To illustrate Nicholson’s 
advanced collection of 1co Specimens (each with sub-king- 
dom, class, species, and £2 2s 6d. of 60, £1. 


Catalogues post 'r 
Address :—CASTLETON, DERBY: HIRE, vid SHEFFIELD. 


AN EQUATORIAL TELESCOPE 


wi.h a fine 4}-inch Object Glass, for Sa'e. Apply to J. B. DANCER, 
Manor House, Ardwick, Manchester. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


CONOCHILUS VOLVOX, The beautiful rotifer about which the 


REV. LORD S. G. OSBORNE. 


Writes to the English Mechanic of March 1, asking the assistance of other 
Microscopists in the elucidation of its anatomy. 
Specimens sent by Post for rs, in stamps. 
MELICERTA RINGENS, the building rotifer, L7MN/JAS CER ATO- 
PHYLLI, FRESHWATER SPONGE, HYDRA ENI0MOSTROCA, 
&c , also supplied. 


THOMAS BOLTON, Hyde House, Stourbridge. 


MICROSCOPIC OBJECTS 
Of the highest attainable perfection, illustrating Anatom 


Botany, Entomology, and every branch of 

Miller's New Plates and Objects. Scien ‘All m materials 
and requisites for mounting. U: ied beg Microscope, with En 
Supplement for 1878. Objects delivered i in U.S.A. and Bri 

EDMUND WHEELER, 48n, Tollington Road, N. 


To Geologists and 
ORFORD CASTLE = FOSSILS. 
rare and beautiful Fossils 
have been is still open, and more 


than twel by Mr. Charles. 
worth, have been distribu nay be ined Wy or Papers 


containing the 


envelope. 


orwood, S.E., enclosing ad- 
FOSSILS FROM THE LONDON CLAY 
OF SHEPPEY. 


Catalogue of the above, with ‘* Notes on the Geology of Sheppey,” fost 
free on a, ‘on 

1oo SELECTED SPECIMENS, representing about 40 species, tos. 
100 Fruits, Bones, Shells, &c., 2s. 6d. 


W. HK. SHRUBSOLE, Sheerness-on-Sea. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“ As it is impossible to enable the reader to recognise 's and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (149, Strand), Teacher of Mineralogy at King’s 
College, London.” These Collections are supplied on following 
terms, in plain Maho; Cabinets :—- 
zoo Specimens, in Cabinet, with 3 Trays 
200 Specimens, in Cabinet, with 5 Trays w. 
Specimens, in Cabinet, with Drawers 
goo S ens, in Cabinet, with 13 Drawers. 
ore extensive Collections at 50 to 5,000 Guineas each. 


CABINETS 
FOR COLLECTIONS OF MINERALS, FOSSILS, &c. 


All sizes, now ready for inspection, or made to order at short notice. 
Also, Glass-topped Boxes, Hammers, Tablets for displaying fossils, Caid- 
board Trays, Models of Crystals, Blowpipe Apparatus, &c., of 


JAMES R. GREGORY, 
New and Extensive Museum and Laboratories, 
88, CHARLOTTE STREET, FITZROY SQUARE. 
Detailed Catalogues (74 pages), post free, 6 stamps. 


NORTH BRITISH AGRICULTURIST, 
of tended throughout ‘Scotland 


the inties of 

Continent of Australia, and Colonies. 

The AGRICULTURIST pubiished every 7 afternoon in 
time for the Evening Mails, and contains Reports of all the sasigal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
Department by ane of the leading 

e Veterinary tis one e ‘eterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are of of the Roy Society 
of the Royal A of Highland and 

y hamber of Agriculture, 
hout Great Britain 


ae pent themselves to Farmers a better medium does 
B Annual Subscription, ble in advance, 145. 
Hig h Street, Edinburgh. 


ea tant, payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THK ENTOMOLOGISTS MONTHLY 
MAGAZINE. 


monthly, 24 pages 8vo, with occasional Illustrations 
R. F.R.S., E. C. Ryg, F.Z S. 
H. T. Stainton, F.R. 

This Magazine, comm commeneed in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per agg post-free. The volumes com- 
to stron; nd in may or 
+ pd increased price of 10s. each ; the succeeding 
ether, at poet 
VOORST, 1, Paternoster Row. 


idress, 


Price 
Conducted by J. 


juriot 
for Fi 
publis 

Int 
enton 
Piat 


Ver 
den 
Ein 
— 
iibri 
| 
| 
= 
f 
| Publi 
. | 
— 
Publi 
paper 
| tiques 
3 lopme 
Num 
at an’ 
paper 
| Wee 
; 
4 AN 
= | 
with 
i 
| 
Or 
Occa 
th 
ritis 
tribu 
Briti: 
| 
| Les 
Natu 


notice. 
, Card- 


sulture, 
Britain 


m does 


145. 


March 14, 1878] 


NATURE 


clv 


DER NATURFORSCHER. 


WOCHENBLATT ZUR VERBREITUNG DER FORTSCHRITTE IN DEN 
NATURWISSENSCHAFTEN, 


Herausgegeben von Dr. W. SKLAREK, 


Erscheint seit 1 Januar, 1868, 


In Wochennummern, Preis vierteljahrlich 4 Mark. 


Der ‘‘ Naturforscher” hat sich die Aufgabe gestellt und nach dem Urtheile aller Berufenen die Lisung derselben bisher mit 
Verdienst und Gliick angestrebt, die Resultate der Forscher aller Lander—zum Theil in Original-Artikeln, zum Theil aus 
den Verhandlungen der Vereine und Akademicen sowie aus_Fachjournalen—aufzusammeln und in gedrangter Kiirze wiederzugeben. 
Ein solche Daisteilung wird namentlich fiir diejenigen von grossem Nutzen sein, die ein specielles naturwissenschat'liches Fach 
bearbeiten und bei engen Zusammenhange, in dem die einzelnen Zweige der Naturwissenschaft unter einander stehen, auch aus den 
iibrigen Gebieten regelmassig das Wichtigste und Interessanteste kennen zu lernen wiinschen. 

Probenummern sind durch jede Buchhandlung, auch durch die Verlagshandlung zu erhalten. 


Berlin. 


FERD. DUMMLER’S VERLAGSBUCHHANDLUNG. 
Harrwitz & Gossman, 


THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the xst and rsth of the month, price 4d.: Subscription per | 


Annum, post free in Great Britain, 9s. 4¢. 
CoNTENTsS FoR MARCH 1. 

1.—Telegraphic Communications with the Cape and Bermuda. 
a for Recording Electric Telegraph Signals. (Illus- 

trated. 
3.—On Stratified Discharges from a Condenser of Large Capacity. 
4.—Hasler’s Electric Water-Level Indicator. (Illustrated.) 
5.—On the Interpretation of some Experiments (of Faraday’s) relating to 

_ the Inductive Effect produced by the Rotation of a Magnet on its 


Axis. 
6.—Notes, Patents, Correspondence, &c, 
7.—Proceedings of Societies. 
8.—General Science Columns, 
9.—City Notes. 


London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Puice 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ insertion. Business 
Office: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander Street, 8. 


On the 1st of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
dited by Joun T. Carrincton, 
With the Assistance of 
Frepericx Bonp, F.Z.S. Freperick Smith, F.L.S. 
Epwarp A. FIitTcu. . Jenner Weir, F.L.S. 
Joun A. Power, M.D. . BuCHANAN Wuirte, M.D. 
The Entomologist was founded for the purpose of diffusing information 
with regard to the science generally, aud especially respecting Insects in- 
jurious to Farm or Garden; for Kecording the Capture of Rarities ; and 
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are 
published. 
Interesting articles on all branches of the science are promised by leading 


entomologists. Especial attention is given to the printing of the WoopcuT 
ILLUSTRATIONS, which are numerous, There are occasionally CoLourRED 
PLATES. 


SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court. 


On the 1st of every Month, price One Shilling. 


HE ZOULOGIST; 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z-S. 

Original Articles by well-known Naturalists in every branch of Zoology ; 
Occasional Notes on the Habits of Animals ; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural Hist of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meetin; of the 
Linnean, Zoological, and Entomological Societies ; Reviews and Notices of 
Natural History Books. 

JOHN VAN VOORST, 1, Paternoster Row. 


THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Henry Trimen, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 


On and after January 1, 1878, the JOURNAL OF BOTANY will be 
printed and published by T. P. Newman, 32, Botolph Lane, E.C , to whom 
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6¢., 
bound in cloth), covers for the volume (price rs), and back Numbers, can 
also be obtained of Mr. Newman. The Annual Subscripton. payable in 
advance, is 12s., post free in the United Kingdom. Post-Uffice Orders 
payable at EASTCHEAP. 


“That excelient periodical Toe Garpen.”—Professor Owen. 
THE GARDEN: A Weekly Illustrated 
ournal of Gardening in all its Branches. Founded and Conducted by 
7, ROBINSON, F.L.S., Author of “Alpine Flowers for Enghsh 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 
“Mr. Ropinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 
The following are some of the subjects regularly treated of in its pages i-— 
The Flower Garden. ardy Flowe's, 
Landscape Gardening. Town Gardens. 
The Fruit Garden. The Conservatory. 
Garden Structures. Public Gardens. 


Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household, 
Market Gardening. The Wild Garden. 


Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wanisand 
tastes of gentlemen who are interested in rural affairs, By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s.; Half a Year, r4s.; Quarter of a 
Year, 7s. Address all letters concerning Subscriptions tc—The Publisher of 
The Garden, 37, Southampton Strect, Covent Garden, London, W.C. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER CF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 
Edited by Joun ALGrRNON CLarkg, Secretary to the Central Chamber 
of Agriculture, 

Devotes special attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 
intelligence of particular value to the agriculturist 

The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 
specially reported in this Journal, which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3d., or prepaid, 15s. a year post free, 

Published by W. PICKERING. 21, Arundel] Street, Serand. W.C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Revizw oF THE Matt Hop Traps; AND WINE AND Spirit TRADE 
Recorp. 
The Organ of the Country Brewers. 

“* The Brewers’ Guardian” is published on the Evenings ef every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 
Single Copies, rs. each. Registered for transmission abroad. 

Offices—s5, Bond Court, Walbrook, London, E.C. 


| WANTED.—Clean Copies of NATURE, 


No. 56.—Address Naturs Office, 29, Bedford Street, Strand W.C, 
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JUST READY, IN 8vo, PRICE 1s. 


ON MEDICAL EDUCATION AT CAMBRIDGE. 


By DR. MICHAEL FOSTER, F.R.S., 
Trinity Przelector in Physiology. 


MACMILLAN & CO., LONDON. 


WILL BE PUBLISHED IN MARCH, No. 1 OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 

(With the co-operation in England of Pror. A. GAMGEE, F.R.S., oF MANCHESTER ;-Pror. W. RUTHERFORD, F.R.S. 
or EpInBuRGH ; Pror, J. B. SANDERSON, F.R.S., or Lonpon ; and in America of Pror. H. P. BOWDITCH, or 

Boston ; Pror. H. N. MARTIN, or BALTIMORE) by 


DR. MICHAEL FOSTER, 
OF TRINITY COLLEGE, CAMBRIDGE. 


The Yournal of Physiology has been established with the view of meeting 2 want, which has long been felt, of a periodical 
devoted exclusively to the publication in the English language of the results of physiological research, ; ? 

The larger number of the papers published in it will, in all probability, be those belonging to what is sometimes called 
“ experimental physiology.” It is hoped that the Journal will also serve as a record of researches on the physiological action of 
mevicmes and poisons, and of physiological interpretations of pathological phenomena, Histological papers of physiological as 
distinguished from morphological mrerest, will also be welcomed. 

The greater part of the Yournad will consist of orginal communications. It is proposed, however, to insert from time to time 
¢ritical reports of special topics of controversy or interest. ' ; 

A feature in the ¥ourna/ will be the publication in each part or number of a catalogue raisonné of the titles of all papers of 
phy iological interest published since the preceding number. At the end of each year these will be re-arranged in an annual 
catalogue. No exertions wiil be spared to make this catalogue as complete as possible. , p 

It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. Every effort, however, 
will be made to prevent any unnecessary irregularity in the appearance of the successive parts. About four or six parts, the exact 
number vepending on the size of the several parts, will form a volume of about 500 pages. The volume will not necessarily 
comcide with the year ; its issue, like that of the constituent parts, will depend on the abundance of contributions. 

The subscription-price for the volume, ost free, will be, when paid in advance— 


For Great Britain or America... AT OF $5,25 (gold). 
Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate of £1 115. 62. per volume, 
the exact price of each part, dependent on its size, &c., being marked on the cover. 


The Journal will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England, and at 22, Bond Street, 
New York, in the United States, to whom at either place all subscriptions may be paid, and business communications addressed. 


VOL. I. NO. 1. PRICE 7s. 6d, 


CONTENTS. 
PRIESTLEY, J. An Account of the Anatomy and Physiology of Batrachian Lymph- Hearts (mainly Bibliographical), 
PRIESTLEY, J. Contributions to the Physiology of Batrachian Lymph-Hearts (Pl. I.) 
GAMGEE, A., and J. PRIESTLEY. Concerming the Effects of the Heart of Alternate Stimulation of the Vagi. 
TROTTER, COUTTS. Note on * Fechner’s Law.” 
STIRLING, W. On Hyperilasia of the Muscular Tissue of the Lungs. (PI. IL.) 
LANGLEY, J. N. Some Remarks on the Formation of Ferment in the Sub-maxillary Gland of the Rabbit. ? 
Riv:-ER sYUNEY, an: W. MURRELL, Concerning the Effects on Frogs of Arrest of the Circulation, and an Explanatioi 
@ Acwno Potash Salts on she Auimat Body. 
LANGLEY, J. Ou the Paystuiogy of the Satvary Secretion. 
BOW DITCH, H. P. Does the Apex of the Heart Contract Automatically ? 
List of Tives of Books and Papers of Physiological Interest, Published since Dec. 31st, 1877. 


In five vols. 8vo,, with Portrait and numerous Illustrations, price £4 145. 6d. 


COUNT RUMFORD’S COMPLETE WORKS. 


Memoir and Potices of bis Dangbter, 


BY GEORGE ELLIS. 
MACMILLAN AND CO., LONDON. 
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To be published Quarterly, price Three Shillings and Sixpence each number. 


No. 1 WILL BE READY IN APRIL. 


BRAIN 


A JOURNAL OF NEUROLOGY. 


EpitED By Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, 
AND HUGHLINGS-JACKSON. 
Tue Editors of “ Brain” make no apology for adding another to the already long list of British scientific 


journals. The want has been long felt of a periodical devoted to the discussion of the undermentioned 
subjects, not yet adequately represented in existing medical and scientific serial literature. 


On the Continent and in America there are many journals which treat specially of Diseases of the 
Nervous system, but in this country, although in addition to the ordinary medical periodicals, we have journals 
dealing with mind and Mental disease, there are none which include in their scope all that relates to the 
Anatomy, Physiology, Pathology, and Therapeutics of the Nervous System. These will form the subject- 
matter of ‘‘ Brain ’’—a title not intended as restrictive, but as representative of the whole Nervous System, 
peripheral and central, as the sub-title, “ JourNnaL or NEuROLOGY,” indicates. The functions and diseases of 
the nervous system will be discussed, both in their physiological and psychological aspects ; but mental phe- 
nomena will be treated only in correlation with their anatomical substrata, and mental disease will be inyesti- 
gated as far as possible by the methods applicable to nervous diseases in general. 

The ORIGINAL ARTICLES will consist mainly of CLINICAL and PATHOLOGICAL REcoRDs, and ANATOMICAL 
and PHysIOLOGICAL RESEARCHES, HuMAN and CoMPARATIVE, on the Nervous system. 

\ CriticaL Dicests and Reviews of CLInicAL, EXPERIMENTAL, and other ResEaRcHEs in this 
Department of Science, both at home and abroad, will also be furnished by an able staff of contributors. 

Space will also be devoted to FoREIGN CORRESPONDENCE on matters relating to Neurological Science in its 
theoretical and practical aspects. 

It will be the object of “‘Brain”’ to keep its readers well abreast of modern progress in Neurology, and 
to advance the knowledge of a class of diseases respecting which it is universally admitted that much has yet 
to be learnt. 

The best guarantee of the adequate fulfilment of this programme will be found in the subjoined list of 
the names of those who have promised their support to ‘‘ BRAIN.” 


CONTRIBUTORS TO “BRAIN.” 
Dr. CLIFFORD ALLBUTT, Dr. DAVIDSON. _ Dr. MURIE, 


Dr. ALDRIDGE, | Dr. E. H. DICKINSON. | M. PITRES. 

Dr. ALTHAUS. | Dr. DRESCHFELD. | Dr. LAIDLAW PURVES. 
Dr. MCCALL ANDERSON. M. DURET. | Dr. A. RABAGLIATI. 
Dr. RINGROVE ATKINS. | Dr. FOTHERGILL, | Mr. G. J. ROMANES. 
Dr. CHARLTON BASTIAN,. Dr. LING FOX. _ Dr. JAMES RORY, 

M. BOYER. Mr. JONATHAN HUTCHISON. | Proressor SANDERS. 


Dr. BROADBENT. 


M. BOURNEVILLE. Dr. GOWERS. | Dr, JAMES ROSS. 
| 


Dr. IRELAND. | Dr. BURDON SANDERSON. 


Dr. LAUDER BRUNTON. Dr. KESTEVEN. Dr. SAVAGE, 

Dr. BUZZARD. - Dr. KLEIN. | Dr. LEWIS SHAPTER. 

Mr. BRUDENELL CARTER. | Dr. LAWSON. | Pror. GRAINGER STEWART. 
PRowESSOR CHARCOT. Dr. BEVAN LEWIS. Pror. W. STIRLING. 

Mr. CROCHLEY CLAPHAM. | Mr. THOMSON LOWRIE. | Dr. OCTAVIUS STURGES. 
Dr. LOCKHART CLARKE. | M. MAGNAN. Dr. W. I. TREUTLER. 

Dr. JOSEPH COATS, | Dr. MAHOMED. | PRor. TURNER. 


Dr, COGHILL, ' Dr. W. MOXON. 


Messrs. MACMILLAN AND CO., 29 and 30, Bedford Street, Covent Garden, London, W.C. ; and 
22, Bond Street, New York. 
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This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 

Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F RS. 

Two Hundred Pages and Thirty Plates have been added o this Edition, 
and the work has been revised throughout. 


London: J. & A. CHURCHILL, New Burlington Street. 


Now ready, 8vo, cloth, 30s. 


PHOTOGRAPHED SPECTRA. One Hun- 


dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 
Description of Plates, and Index ; and with an extra Plate of the Solar 
Spectrum (showing bright — compared withthe Air Spectrum. By 
J. RAND CAPRON, F.R.A.S. 


London: E. & F. N. SPON, 46, Charing Cross. 
New York: 446, Broome Street. 


Now ready, royal 8vo, price 25s., containing 64 Illustrations in Autotype, 
with Portrait of W. Hutton. 


ILLUSTRATIONS of FOSSIL PLANTS. 
Being an Autotype Reproduction of selected Drawings, prepared under 
the supervision of the late Dr. LinpLey and Mr. W. Hutron, between 
the years 1835 and 1840, and now for the first time published by the 
North of England Insti:ute of Mining and Mechanical Engineers. 

* Edited by G A. Lenour, F.G.S. 
Newcas:le-on-Tyne: Published for the Institute by ANDREW REID, 
Printing Court Buildings. 


London: LONGMANS & CO. 


MR. WATTS’S DICTIONARY OF CHEMISTRY. 
Complete in 7 vols., medium 8vo, price £10 16s. 6d 


A DICTIONARY of CHEMISTRY, and the 
Allied Branches of other Sciences) By HENRY WATTS, F.R.S., 
assisted by eminent Scientific and Practical Chemists. 


“ The greatest work which England has yet produced on chemistry—one 
of the greatest, indeed, which she has produced upon any scientific subject 
—is finished at last, and we are able to congratulate Mr. Watts most sin- 
cerely upon its completion.”—Chemical News. 

* The English language is not rich in lexicons of science ; we would point 
to this work as a mode! upon which others might be framed. It certainly 
exhausts the subject up to the date of publication, and therefore forms, as it 
were, the balanced ledger of the chemist "—A ¢henaum. 


London: LONGMANS & CO. 


PROF. OWEN’S WORK ON VERTEBRATE ANIMALS. 
In 3 vols., 8vo, with 1,472 Woodcuts, price £3 13s. 6d. 


The COMPARATIVE ANATOMY and 
PHYSIOLOGY of the VERTEBRATE ANIMALS. By RICHARD 
OWEN, F.RS.. D.C.L., &c , Superintendent of the Natural History 
Departments, British Museum. 


“To every naturalist it will prove indispensable, and the vast accumula- 
tion of facts it contains will render it a useful book even to those whose 
occupations are less directly connected with anatomy,and physiology.” — 
Lancet. 

Vol. I.—‘*‘ Fishes and Reptiles,” with 452 Woodcuts. Price 21s. 

Vol. 11 —‘* Warm-blooded Vertebrates,” with 406 Woodcuts. 21s. 

Vol. 111. —**‘ Mammalia, including Man,” with copious Indexes to the 
whole work, and 614 Woodcuts. Price 31s. 6¢., cloth. 


London: LONGMANS & CO. 


In 2 vols, royal Svo, with 206 Illustrations in Lithography and onWood, 
price 42s cloth, 


THE LAKE DWELLINGS of SWITZER- 
LAND, and other Parts of Europe. By Dr. F. ZELLER, Pie- 
sident of the Antiquarian Association of Zurich. Translated and 
arranged by JOHN E. LEE, F.SA, FG.S., Author of ‘‘Isca 
Siurum.” New Edition, much Enlarged, with Additional Information 
derived from Recent Researches incorporated. 

London: LONGMANS and CO. 


In 8vo, price ros. 6. 


The GERM THEORY of DISEASE. By 
T. J. MACLAGAN, M.D., Examiner in Practice of Medicine and 
Pathology to the University of Aberdeen. 

“ Places before us in clear and unmistakable terms what is meant by the 
Germ Theory of Disease.” —Lancet. 

**A suggestive book. ... The profession should be grateful to Dr. 
Maclagan tor showing the actual position of the advocates of the germ theory 
at the present time.”—London Medical Record. . 

“ A work of a very high order of merit. . . . will have a very great influ- 
ence in forming the opinions of those medical inquirers who have not yet 
come to any decided conclusions. We cordialiy recommend the book to 
all. ‘The perusal of it will open up a new traia of thought to many persons. 
It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

“ An able and exhaustive inquiry.”—-Pudlic Health. 

** An excellent monograph "—Brit. and For. Med.-Chir. Review. 


MACMILLAN & CO., London, 


BRYCE M. WRIGHT’S LATEST ARRIVALS, 


MINERALS.—Lettsemites, Chessylites from Toulon, France , 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c. 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection. Implements in great variety 
from France, America, Ireland, Swiss Lakes, and other 
localities. 


BRYCE M. WRIGHT, F.R.GS., 
g0, GREAT RUSSELL STREET, LONDON, W.C. 


Royal 16mo, cloth, 3s. 


THE HUMAN EYE: ITS OPTICAL 
CONSTRUCTION POPULARLY EXPLAINED. By R. E, 
DUDGEON, M.D. Illustrated with 32 Woodcuts. 


WORKS BY 
W. LEIGHTON JORDAN, F.R.G.S. 


REMARKS ON THE RecENT OckaANIC EXPLORATIONS, AND THE CURKENT- 
CREATING ACTION OF Vis-INERTL# IN THE OckAN. Demy 8vo, cloth, 
illustrated as 

Tue Winos AND THEIR Story oF THE WorLD. Demy Svo, cloth, illus- 
trated. 5s. 

Repitss To Critics or “ Tae Ocean; 1Ts Tipes AND CURRENTS, AND 
Causes.” Demy 8vo, sewed. 1s. 

Tus System oF THE WorLD ; CHALLENGE Lectures. Demy 8vo, cloth, 
illustrated. 4s 


London: HARDWICKE & BOGUE, 192, Piccadilly, W. 


8vo, with Diagrams and Tables of Results in Inches and Metres, 8s. 6¢. 


INDUCTIVE METROLOGY ; or, The Re- 
covery of Ancient Measures from the Monumects. By W. M. FLIN- 
DERS PETRIE. 


“*Tt appears to be a valuable contribution to historical and ethnological 
Sete and to be a groundwork for further researches on the subject.”— 
Nature. 

“‘ This is a very useful and interesting book on the history of measures.” — 

Mali Gazette. 

“* Notes the principal sources of error to which metrological investigations 
are exposed, besices explaining the application of the theory of probable 
error to these investigations ’’—Financial Opinion. 

“*A very interesting and pregnant book, the result of much reading and 
patient research,” —Buzlder. 

“ The work is full o1 fact and well-arranged arguments.”—Pudlic Opinion. 


London: EDWARD STANFORD, 55, Charing Cross, S.W. 


Now ready, Vol. I., 8vo, cloth, price ras. 6d. 
GENERAL SKETCH 
OF 
THE HISTORY OF PANTHEISM. 


Vot. L—fROM THE EARLIEST TIMES TO THE AGE OF 
SPLNOZA 


SAMUEL DEACON & CO., 21, Paternoster Row, London. 


Text-Book of Botany, Morphological 
AND PHYSIVLOGICAL, By Dr. JuLius Sacus, 
Professor of Botany in the University of Wiirzburg. Trans- 
lated by A. W. Bennett, M.A., Lecturer on Botany, St. 
Thomas’s Hospital, assisted by W. T. Thiselton Dyer, M.A., 
Ch, Ch., Oxford. Royal 8vo, half morocco, 315. 6:. 

‘The want of a good text-book of Botany, one that would give an 
accurate idea of the present state of botanica! science, has long been felt by 

Englisi: students. We therefore heartily welcome the appearance of this 

translation, because we feel certain that it will supply that want so long felt, 

and be of the greatest value to both teachers and students.”—Nature. 

OXFORD, printed at the CLARENDON PRESS, and 

published by MACMILLAN AND CO., LONDON, Publishers 

to the University, 


Geology of Oxford, and the Valley of 
THE THAMES, By Joun Puituirs, M.A., F.R.S.; 
Professor of Geology, Oxford. 8ve, cloth. 1/. Is. 


“Tt may be cordially and confidently recommended to all geologists to 
whom the Secondary rocks of England are a — of interest.” —Academy. 
“*A most important contribution to the knowledge of the ancient bistory 


of the earth, and supplies a need which happens just at this time to be 
keenly felt.”—-Nature. 


MACMILLAN & CO., LONDON, 
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DIARY OF SOCIETIES. 


LoNDON 
THURSDAY, Marcu 14. 


RovaAt Society, at 830.—On Prof Haughton’s Estimate of Geological 
Time: G. H. Darwin.—Some Experiments on ‘onductive Properties of 
Ice made in Discovery Bay, 1875-6: Staff-Surgeon R. W. Coppinger.— 
On the Function of the Sides of the Vessel in maintaining the State of 
Supersaturation : C. Tomlinson, F.R.S. 

Soc1ETY OF ANTIQUARIES, at 8.30.—Exhibition of, and Discussion on, a 
Picture in the Old Masters, No. 210, Entitled ‘‘ Portrait of a Lady.” 

MaTHemMatTicat Society, at 8.—‘'n Bessel’s and Laplace’s Functions: 
Prof. Clifford, F.R.S.—On the Electrical Capacity of a Long Narrow 
omer and of a Disc of Sensible Thickness: Prof. J. Clerk-Maxwell, 
F.R. 


Roya InsTITUTION, at 3.—On the Chemistry of the Organic World: Prof. 
Dewar 

Lonpvon INSTITUTION, at 7. 

WatTForD Natura History Society, at 8. 


FRIDAY, Marcu 15. 
RoyAt COLL&GE OF SURGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 
INsTIT' TION, at 9.—The Explanation of Certain Acoustical Pheno- 
mena: Lord Rayleigh, F.R.5. 
Society oF ArT , at 8 —Indian Section ; Colonisation of Hill Districts in 
India: Lieut.-General McMurdo. 


SATURDAY, Marcu 16. 
Rova InsTITUTION, at 3. -Gleanings from the Natura) History of the 
Ancients: Rev. W. Houghton. 
Puysicat Socirty, at 3 —On the Transmission of Sound through Copper 
Wires: Mr. Millar.—On Thermo-electric Currents in Wires subjected to 
Mechanical Strain: G. W. von Tunzelmann. 


SUNDAY, Marcu 17. 
Sunpay Lecture Society, at 4.—The Buddhist Jitaka Stories: T. W. 


Rhys Davids. 
MONDAY, Marcu 18. 
Rovat CoLtLeGE oF SuRGEONS, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 
Victoria Society, at 8—Was the Name Jehovah known to all Shemitic 
Nations? Prof. Swainson. 
Society oF ARTS, at 8.—Cantor Lecture. 
Lonvon INsTITUTION, at 5.—The Youth of a Planet: R. A. Proctor. 


TUESDAY, Marcu 19. 

ZootocicaL Socizrty, at 8.30.—Contributions to the Ornithology of the 
Philippines, No. VI. On the Collections made by Mr. A. H. Everett in 
the Island of Leyte: The Marquis of Tweeddale, F.R S.—*eports on 
Collections of Birds made during the Voyage of H.MS. Challenger, 
No. VIII. On the Birds of the Sandwich Islands: P. L. Sclater, F.R.S. 

Roya InsTITuTION, at 3.—On the Protoplasmic Theory of Life and its 
Bearings on Physiology: Prot. Garrod. _ 

STATISTICAL SOCIETY, at 7.45.—The Famines of the World: C. Walford, 
F.S.A. 


INSTITUTION OF CiviL ENGINEERS, at 8. 

Lonpon MicroscoricaL Crus, at 8.—Annual Meeting, 
HorTicuLTuRAL Society.—Scientific Committee at 1. 

Society oF ARTS, at 8.—African Meeting. 


WEDNESDAY, Marcu 20. 

Rovat CoLLeGE oF SuRGzoNs, at 4.—Con.parative Anatomy of Man: 
Prof. Flower. 

Gro.ocicar Soctrty, at 8.—On the Triassic Rocks of the South-western 
Counties, Part II. Chronology: W. A. E. Ussher.—Note on the Os 
articulari presumably that of /guanodon Mantelli: J. W. Hulke, F.R.S. 
—Description of a New Fish froin the Lower Chalk of Dover: E. Vulley 
Newton.—Further Remarks on Adherent Carboni'erous Productide : R. 
Etheridge, jun. 

MerTEoroLoGICAL Socrgety, at 7.—On the Winter Climate of some English 
Sea-side Health Resorts: Dr ‘ripe.—Notes on a Waterspout : Capt. W. 
Watson.—Notes on the Occurrence of GI :bular Lightning and of Water- 
spouts in Co. Donegal, Ireland: M. Fitzgerald.—Observations ot Rainfall 
at Sea: W. T. Blick. 

Croypon MicroscopicaL at 8.30. 

SOCIETY OF ARTS, at 8. 

THURSDAY, Marcu 21. 

Royat Socigty, at 8.30. 

Linngan Society, at 8.—The Venation of Conium maculatum: John 
Gorham.—A New Arrangement of the Classes ot Zoology: B. Clarke.— 
The Fungi of Queensland (Australia): The Rev. M. J. Berkeley and 

. E. Broome. 

CHEMICAL SocrsTy, at 8.—On Nitrosamines: Dr. Witt.—On a New Pro- 
cess for the Volumetric Estimation of Cyanides: Y. B. Hannay.—On 
Certain Bismuth Compounds, Part VII.: M. M. P. Muir. 

Rovat INSTITUTION, at 3.—On the Chemistry of the Organic World: Prof. 


lewar, 
Lonpon INSTITUTION, at 7. 


FRIDAY, Marcu 22. 
Roya Sonaee oF SuRGEONS, at 4.—Comparative Anatomy of Man: 
f. Flower. 
at g.—Recent Experiments on Fog-Signals: Prof. 
yndall. 
Quexett Microscorica Cxvs, at 8. 


. SATURDAY, Marcu 23. 
Rovar InstrruTion, at 3.—Gleanings from the Natural Hisiory of the 
Ancients: Rev. W. Houghton, 
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An agreeable, prompt, and effectual tonic, stimulant and stomachic. This 
elegant remedy prevents and removes indisposition arising from the effects 
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perfects and increases the action of the liver and kidneys, prevents and re- 
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THE MORPHOLOGY OF THE SKULL. 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 
Tuis work contains anatomical descriptions of seven principal types of skull at definite stages of 


development, from the first appearance of cranial elements to the attainment of the adult condition. 


Thus 


all the important parts are traced through their successive transformations. Concise summaries are also given 
of nearly every stage, as well as more extended reviews of the course of development of particular forms. 
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The most important morphological facts in the cranial structure of other vertebrates than those selected at 
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NOW READY. 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 


A DICTIONARY OF MUSIC 
MUSICIANS. 


(A.D. 1450-1874.) 
BY EMINENT WRITERS, ENGLISH AND FOREIGN. 


IN TWO VOLS., MEDIUM 8vo. 


EDITED BY 


GEORGE GROVE, D.C.L. 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of “Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 

Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation, The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician, Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable. Illustrations in music type and 
occasional woodcuts will be given, 


Among the Contribuiors to the Dictionary the following may be named :— 

J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A.; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris ; Mrs, Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller ; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G, Monk; Rev. Sir F, A. G. Ouseley, Bt., Professor of Music, Oxford; C, Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E, Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


' PART I. will be published on MARCH 25, iii and the work will be continucd Quarterly. 


MACMILLAN & oO, LONDON, 
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NATURAL PHILOSOPHY. Re-editei by A. BAIN, 
py and A. S. TAYLOR, M.D. Crown 8vo, Woodcuts. 
12s. 6d. 


GANOT’S ELEMENTARY TREATISE on 
PHYSICS, Experimental and Applied. Translated by E. 
ATKINSON, Ph.D., F.C.S. With 4 Plates and 758 
Woodcuts. Post 8vo. 15s. 


GANOT’S NATURAL PHILOSOPHY for 
GENERAL READERS and YOUNG PERSONS. 
Translated by E. ATKINSON, Ph.D., F.C.S. With 2 
Plates and 429 Woodcuts. Crown 8vo. 75. 6d. 


A DICTIONARY of CHEMISTRY and the 


F.R.S., assisted by eminent Contributors. 
£10 16s, 6d. 


MILLER’S INORGANIC CHEMISTRY 
(TEXT-BOOKS of SCIENCE), With 71 Woodcuts. 
Small 8vo. 35. 6d. 


Dr. ODLING’S COURSE of PRACTICAL 
CHEMISTRY, for Medical Students, with express 
reference to the Three Months’ Summer Practice. With 71 
Woodcuts. Crown 8vo. 


HELMHOLTZ on the SENSATIONS of 
TONE, as a Physiological Basis for the Theory of Music. 
Translated by A. J. ELLis, F.R.S. 8vo. 36s. 


HELMHOLTZ’S POPULAR LECTURES 
on SCIENTIFIC SUBJECTS. Translated by E, ATKIN- 
SON, Ph.D., F.C.S. 8vo. Woodcuts. Price 12s. 6d. 


OUTLINES of ASTRONOMY. By Sir J. 
F. W. HERSCHEL, Bart., M.A. Latest Edition, with 
Plates and Diagrams. Square crown 8vo. 12s. 


DECAISNE’S GENERAL SYSTEM of 
BOTANY, DESCRIPTIVE and ANALYTICAL. Trans- 


Coloured Map and 29 Woodcuts. Crown 8vo. 145. 


BRANDE’S DICTIONARY of SCIENCE, 
LITERATURE, and ART. Re-edited by the Rev. Sir 
G. W. Cox, Bart., M.A. Revised Edition. 3 vols., 8vo. 


635. 


AND INDUSTRIAL 


PUBLISHED BY 


MESSRS. LONGMANS & CO. 


» ARNOTT’S ELEMENTS of PHYSICS or 


Allied Branches of other Sciences. By HENRY WATTS, | 
7 vols., 8vo. | 


lated by Mrs. HooKeR. With 5,500 Woodcuts. Imperial 


8vo. 315. 6d. 
\ The GEOLOGY of ENGLAND and 
WALES. By H. B. WOODWARD, F.G.S. Witha 


WORKS 


URE’S DICTIONARY of ARTS, MANU- 
FACTURES, and MINES. Seventh Edition, re-edited 
by R. Hunt, F.R.S. With 2,100 Woodcuts, 3 vols., 
8vo. £5 55. 


The ART of ELECTRO-METALLURGY, 
including all known Processes of Electro-Deposition. By 
LL.D., F.R.S. With 56 Woodcuts. Smail 
vo. 65. 


KERL’S PRACTICAL TREATISE on 
METALLURGY. Adapted from the last German Edition 
by W. Crookes, F.R.S., and E. ROHRIG, Ph.D. With 
625 Woodcuts. 3 vols., 8vo. £4 195. 


A TREATISE on the STEAM ENGINE, 
in its Applications to Mines, Mills, Steam Navigation, 
Railways, and Agriculture. By J. Bourne, C.E. With 
Portrait, 37 Plates, and 546 Woodcuts, 4to. 42s. 


| BOURNE’S CATECHISM of the STEAM 
ENGINE, in its various Applications. With 89 Woodcuts. 
Feap. 8vo. 65. 


| BOURNE’S HANDBOOK of the STEAM 
ENGINE. A KEY to the Catechism of the Steam Engine. 
With 67 Woodcuts. Fcap. 8vo. 9s. 


BOURNE’S RECENT IMPROVEMENTS 
| in the STEAM ENGINE, in its various Applications. 
With 124 Woodcuts. Feap. 8vo. 6s. 


GWILT’S ENCYCLOPEDIA of ARCHI- 
TECTURE, with above 1,600 Woodcuts. Revised and 
Extended by W. PapworTH. 8vo. 52s. 6d. 


CROOKES’S PRACTICAL HANDBOOK 
of DYEING and CALICO PRINTING. With 11 Plates, 
49 Specimens of Dyed and Printed Fabrics, and 36 Wood- 
cuts. 8vo. 425. 


| KINGZETT on the PRODUCTS and PRO- 
CESSES of the ALKALI TRADE, including the most 
recent Improvements. With 23 Woodcuts, 8vo, 12s. 


| MITCHELL’S MANUAL of PRACTICAL 
ASSAYING. Rewritten, with all the recent Discoveries 
incorporated, by W. CROOKES, F.R.S. Wath 199 Wood- 
cuts. 8vo. 315. 6d. 


| 

THE ENGINEER'S VALUING ASSIST- 
ANT. By H. D. Hosko tp, Civil and Mining Engineer ; 
16 years Mining Engineer to the Dean Forest Iron Com- 
pany. 8vo. 315. 6d., half-bound. 
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READY MARCH 25, PART 1, PRICE 6d. | 


EUROPEAN 


BUTTERFLIES MOTHS. 


By W. F. KIRBY, 


Assistant Naturalist in the Museum of Science and Art for Ireland. 


With FAC-SIMILE COLOURED PLATES specially prepared | 
for this Work, 


*,* In order that full scope may be afforded for giving due effect to 
the beavtiful FAC-SIMILE REPRESENTATIONS, it has been 
determined to produce the Work upon a DEMY QUARTO PAGE 
(measuring 11} inches by 8} inches). There will thus be GROUPED 
TOGETHER on EACH COLOURED PLATE, not only an attrac- 
tive and artistic Collection of Butterflies or Moths, but at the same 
time an accurately-drawn and well-coloured series of excellent 
portraits. 


Cassell, Petter, and Galpin, Ludgate Hill, London’; and all Booksellers. 


NOW READY, Parts 1 to 4, price 7d. each. 


SCIENCE FOR ALL. 


Edited by DR. ROBERT BROWN. 


AMONG THE CONTRIBUTORS ARE— 


W. ACKROYD, M P.S. | PROF. EATON LOWES. 
PROF. A. LEITH ADAMS, F.R.S., | PROF. McKENDRICK, F.R.S.E. 
F.G.S. J. MURIE, M.D., LL.D., F.L.S., &c. 
PROF. W. F. BARRETT, F.C S. | PROF. H. A. NICHOLSON, M.D., 
ROBERT BROWN, M.A., PH.D.,| Sc.D., F.R.S.E, F.L.S. 
F.R.G.S. R. A. PROCTOR, B.A, F.R.A.S. 
PROF. P. M. DUNCAN, F.R.S.,| E. C. RYE, F.Z.S. 
F.G S., &c. CAPT. E. HOPE VERNEY, R.N., 
W. DURHAM, F.R.S.E. F.R.G.S. 
W. B. FERGUSON, B.A. F. BUCHANAN WHITE, M.D., 
PROF. A. H. GARROD, F.R.S. F.L.S. 
J. E. H. GORDON, B.A. A. WILSON, PH.D., F.R.P.S., &c. 
T. C. HEPWORTH. R. WILSON, F.R.P.S._ 
PROF, LEBOUR, F.G.S. |B. B. WOODWARD, British Museum. 


Cassell, Petter, and Galpin, London ; and all Booksellers. 


NOW READY, price Qs. 6d. 


‘The FIRST PART of the CONTINENTAL PORTION of 


Picturesque Europe 


iz., PART 25), containing an exquisite STEEL FRONTISPIECE— 
MIRKET FOSTER, and numerous Illustrations on Wood 
from Original Drawings. 


““¢ Picturesque Europe’ adds the attractions of steel engraving to 
woodcut, and is liberal in both. The drawings on wood are many of 
them not merely beautiful in themselves, but beautifully engraved.”— 
Pall Mall Gazette. 

“It is impossible to convey any idea of the wealth of beauty to be 
found in these pages.”— World, : 


Ca:sell, Petter, and Galpin, London ; and all Booksellers, 


NOW READY, Price 98, THE FIRST VOLUME OF 
CASSELL’S 


NEW NATURAL HISTORY, 


WITH 2,000 ILLUSTRATIONS. 
Edited by P. MARTIN DUNCAN, 
M.B. (Lond.), F.R S., F.G.S., 

Professor of Geology in, and Honorary Fellow of, 
King’s College, London ; 

Assisted in the Various Departments of the Work 
by H. W. Bates, F.R G.S.; W. S. Da.uas, 
F.L.S.; W. Boyp Dawkins, M.A., F.R.S., 
F.G.S. ; Prof. A. H. GArrop, F.R.S. ; Prof. T. 
RuPERT JONES, F.R.S., F.G.S. ; R. MACLACH- 
LAN, F.L.S., Secretary to the Entomological 
Society ; JAMES Muriz, M.D., LL.D., F.L.S., 
F.G.S. ; Prof. W. K. PARKER, F.R.S., F.L.S. ; 
Prof. HARRY G. SEELEY, F.G.S.; R. BowDLER 
SHARPE, F.L.S., F.Z.S., Zoological Department, 
British Museum ; Henry Woopwarp, F.R.S., 
F.G.S., Natural History Department, British 

Museum. 

‘We have to congratulate the publishers of 
this fine volume on its appearance, for on 2 careful 
perusal, it |strikes us as very eminently fitted to 
supply a known public want.”—ature. 

‘*This handsome volume consists of 384 pro- 
fusely illustrated quarto pages, and includes the 
description of the Monkeys, by the Editor, Dr. P. 
Martin Duncan, F.R.S.; of the Lemurs, by Dr. 
Murie, and the Editor ; and of the Bats and In- 
sectivores, by Mr. W. S. Dallas. We must con- 
gratulate the Editor and his colleagues on having 
produced a trustworthy popular account of these 
orders.” —Academy. 

**The Illustrations are marvellous to look on.” 
—The Times. 


Cassell, Petter, and Galpin, London. 


Figuier’s Popular 


SCIENTIFIC WORKS. 


In extra crown 8vo Volumes, containing ALL THE ORIGINAL 
ILLUSTRATIONS, with the Text REvisED AND CORRECTED. 


PRICE 7s, 6d, EACH. 


The Human Race. From the French 
of Louis Ficuizr. Newly Edited and Revised by 
Rospert Witson, Fellow of the Royal Physical So- 
ciety, Edinburgh. With 242 Illustrations. 

Mammalia: Their Various Forms and 
Habits Popularly Illustrated by Typical Species. 
Adapted from the French of Louis Ficurer, by Prof. 
E, Percevat Wricut, M.D., F.L.S. With upwards 
of 260 Illustrations. 

The Ocean World. A Descriptive 
History of the Sea and its Inhabitants. With 435 
Illustrations. Revised and Corrected by Prof. E. 
Percevat Wricnt, M.D., F.L.S. 


Reptiles and Birds. With 307 Illus- 
— Se and Corrected by Capt. Parker 
The World before the Deluge. 


big | 235 Illustrations. . Newly Edited and Revise 1 by 


. Bristow, F.R 
The Insect World. A Popular Ac- 


count of the Orders of Insects. With 579 Illustrations. 
Revised and Corrected by Prof. P. Martin Duncan, 
M.D., F.R.S. 

The Vegetable World. A History 
of Plants, with their Botanical Descriptions and Peci- 
liar Properties. With 470 Engravings. Revised and 
Corrected by an Emineat Botanist. 


Cass.ll, P.tter, and Galpin, London. 


Printed by R. Cray, Sons, AND Tayior, at 7 and 8, Bread Street Hill, 


een Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Rond Street, New York.—Tuurspay, March 14, 1878, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“* To the solid ground 
Of Nature trusts the mind which builds cit aye,” —WoORDSWORTH 


“ “THURSDAY, MARCH 21, 1878 _[PRICE $5 PER ANN. 


Regi: d as a Newspaper at the General Post Office. ] [All Rights are ieee, 


BROWNING S ASTRONOMICAL TELESCOPES. 


Silvered glass REFLECTING TELESCOPE, with Specu- 
lum 3} in. diameter, and 3 ft. focus, mounted in Metal, on 
Metal Altazimuth Stand, with rack motion to eye-piece, and 
sliding drawer, with two eye-pieces, one magnifying 50, and the 
other 150 diameters. 

£10 15s. Od. 
Or with a Finder, £1 55. od. extra, 
List of Prices of Silvered Glass Reflecting Telescopes Free. 


Just published, Sixth Edition, with much new matter. 
A PLEA for REFLECTORS; being a Descrip- 


tion of the New Astronomical Telescopes, with silvered 
glass specula, and instructions for using and adjusting 
them, with many Illustrations and Coloured Frontispiece 
of Jupiter. By JOHN BROWNING, F.R.A.S.—One 
Shilling, post free. 


NEW STAR SPECTROSCOPE. 


MR. BROWNING begs to call the attention of scientific 
gentlemen to MCCLEAN’Ss STAR SPECTROSCOPE. This is 
by far the most efficient Spectroscope for viewing the spectra of 
the stars yet contrived ; it is simply an eye-piece which can be 
used with any Telescope. Being without a slit, there is no 
difficulty in keeping the spectrum of a star under oservaiion 
constantly in the field of view, and the spectra are of great 
briiliancy. 


Price of the Star Spectroscope in Case, £2 10s. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORIES OF GREENWICH, EDINBURGH, &c., &c. 
63, STRAND, W.C., LONDON. 
FACTORY—SOUTHAMPTON STREET anp EXETER STREET, LONDON. 


PRIZE MEDAL, 1862. ESTABLISHED 100 YEARS; 
Microscopes, Spectroscopes, Opera Glasses, Bt, &t, 
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MICROSCOPIC OBJECTS 

Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, Entomology, and every branch of 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student's Microscope, with Eng- 
lish r-inch and 4-inch objectives, Five Guineas. Catalogue, Post free, wi 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
22, ALBEMARLE STREET, W. 


The NEXT ANNUAL GENERAL MEETING will be held at 
DUBLIN, commencing on WEDNESDAY, August 14. 


President-Elect. 
W. SPOTTISWOODE, Esq., LLD., FRS., F.R.AS., F.R.G.S, 


NOTICE TO CONTRIBUTORS OF MEMOIRS.-—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs. and the davs on wh: h they are to be read, are now. as far as 

ssibe, deermined by (rganising Committees for the several Sections 

fore the beginning of the Meeting It has therefore become necessary, 
in order to give an opportunity to the Committee of doing justice to the 
several communications, that each Auth -r shou d prepare an Abstract of his 
M-moir, of a length suitable for insertion n_ he published Transactions of 
the Ass ciation, and that he should send it, together vith the original 
Mem» ir, by book-p ‘st, on or before August 1, acdressed thus :—‘ General 
Secretaries, British Association, 22. Albemarle Street, London, W. For 
Section ces If it should be inconvenient to the Author 
that his Paper should be reai on any particular day, he is requested to send 
information thereof to the Secretaries in a separate note. 


G. GRIFFITH, M.A., 
Assistant-General Secretary, Harrow. 


UNIVERSITY COLLEGE, LONDON. 


Matriculation Examination of the University of London. —Special Classes in 
Mathematics, Natural Philosophy, and Chemistry. 
Percy J. Harptnc, Esq., M.A., will commence a Course of {Mathe- 
matics on Wednesday, March 27, at12 noon. Fee, £3 3s. 
Otiver J. LopGe, Esq, D.Sc., will commence a Course of Natural 
Ph:losophy on Wednesday, March 27, at1oaM. Fee, £3 35. 
Prof. W1ii-LiAMson and C. A. Beut, Esq., B.A., M.B., will commence a 
Course of Practical Chemistry on Wednesday, April 24, at 11 A.M. Fee, 


+. may be obtained from the Office of the College, Gower 
Street, 


BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


this month. The Class 
Fee for the Course, 


ST. 


A Class for the E ion ot 4 e 
is open to Students not attached to the Hospital. 
including all the subjects, £10 ros. 

For further particulars application may be made, personally or by letter, 


to the Warden of the College, St. Bartholomew's Hospital, F.C. 


THE LIVERPOOL SCHOOL BOARD 
require at the end of April the services of an active, energetic Young 
Man as ASSISTANT SCIENCE DEMONSTEATOR, in connection 
with the Instruction in Mechanics and Domestic Economy (New Code, 
Art, 21) given in their Schools. One with experience in teaching large 
classes in elementary schools, and some practical knowledge of Ele- 
mentary Physics and Chemistry, will be preferred. Salary, £100 the 
first year, rising in four years to £120, with extra annual payments 
of from £3to £1 if applicant holds Science and Art certificates and 
London University distinctions. Applications, stating age, qualifica- 
tions, and experience, to be sent in at once, addressed to 


EDWARD M. HANCE, Clerk to the Board. 
Municipal Offices, Liverpool, March 19, 1878. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o’clock precisely.— 
Sunday, March 24.-WAtTeR Herries Esq., M.A. (Can- 
tab.), on ‘‘ Victor Hugo.”—Members’ Annual Subscription, £1. Pay- 
a at the Door—One Penny, Sixpence, and (Reserved Seats), One 

ng 


QUEENWOOD COLLEGE, near STOCK- 


BRIDGE, HANTS. 
Sound General Education for Boys. 
Special attention to Science, particularly to Chemistry, both theoretical 
and practical. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in junction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin, 
Boards. Fees mederate.—Apply to Prot. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 


EVENING LECTURES on ELEC. 
TRICAL TELEPHONY and the TALKING PHONOGRAPH,— 
Six Lectures will be given on Saturday evenings, at 8 o’clock, at the 
Birkbeck Institution, Southampton Buildings, Chancery Lane, by 
Mr. V SON, F.C.S., M.S.T.E., commencing March 23. 
Admission to the Course, 5s. Syllabus gratis. 


GEOLOGICAL HAMMERS 
OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
A large and new Stock for selection for all kinds of Geological Field Work. 
Drawings of Patterns and Prices on Application. 


Slings of best make for Hammers, &c. ; also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags, and all necessar es for outdoor geological work, at 


JAMES R. GREGORY’S 
New and Extensive Geological Repository, 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 
Detailed Catalogues (74 pages) free for 6 stamps. 


EXTENSIVE COLLECTION OF. 
MINERALS FOR SALE. 


A Valuable and Extensive Collection of Minerals for Sale, being the Pro- 
perty of a Gentleman, consisting of nearly 4,000 SPECIMENS, many of 
great rarity and interest, and many that are not usually to be obtained, of 
some species, are a‘fine series of well-marked varieties. ‘The Collection is 
divided into two parts, each complete in itself, and would be disposed of 
separately if preferred. -It is well adapted for a Provincial Museum, or of 
great value to a gentleman interested in mining and mineralogy.—For price 
and particulars apoly, in first instance, to JAMES R. GREGORY, 838, 
Charlotte Street, Fitzroy Square, 


LIVING SPECIMENS FOR THE MICROSCOPE, 


CONOCHILUS VOLVOX. The beautiful rotifer about which the 


REV. LORD S. G. OSBORNE. 


Writes to the English Mechanic of March 1, asking the assistance of other 
licroscopists in the elucidation of its anatomy. 


Specimens sent by Post for rs. in stamps. 


MELICERTA RINGENS, the building rotifer, L77N/JAS CERATO- 
PHYLLI, FRESHWATER SPONGE, HYDRA ENTOMOSTROCA, 
&c., also supplied. 


THOMAS BOLTON, Hyde House, Stourbridge. 


MUSEUMS FOR SCHOOLS, 
COLLEGES, &c. 
MINERALS, FOSSILS, and ROCKS, 500 SPECIMENS, 
PRICE £10 Os. Od. 


200 Minerals, 200 Fossils, 100 Rocks (or otherwise combined), Large size 
Specimens, arranged after the best authorities, in a Handsome Deal Stained 
Cabinet, or, Glass Top Show Table. 

THOMAS J. DOWNING, Mineralogist, &c., 
[38, WHISKIN STREET, LONDON, E.C. 

N.B.—The Popular Scientific Pocket Cabinet Series, Price 25. 6d, to 

illustrate Prof. Geikie’s Geological Primer, &c., as usual. 
Catalogues Free. 


FOSSILS FROM THE LONDON CLAY 
OF SHEPPEY. 
Catalogue of the above, with ‘‘ Notes on the Geology of Sheppey,” /vs¢ 
free on application 
too SELECTED SPECIMENS, representing about 40 species, ros. 
10e Fruits, Bones, Shells, &c., 25. 6a. 


W. HK. SHRUBSOLE, Sheerness-on-Sea. 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyeil, price os., he says: 
—“ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by aid of verbal descriptions or figures, he will do well to 


References to Dr. Debus, F.R.S. ; Dr. F.R.S.: Dr. Roscoe obtain a well-arranged collection of specimens, such as may be procured 
F.R.S., Dr. Smith, F.R.S. ; Dr. Tyndall, RRS Dr. V : from Mr. TENNANT (r49, Strand), Teacher of Mineralogy at King’s 
i F.R-S. ; Dr. Wi ‘RS. College, London.” These Collections are supplied on the following 
C. WILLMORE, Principal. terms, in plain Cabinets :— 
{ 200 Specimens, in inet, with 5 Trays 2. 0 os ° 
AN EQUATORIAL TELESCOPE 300 Specimens, in Cabinet, with 9 Drawers ° 
\ with a fine 4}-inch Object Glass, for Sa'e. Apply to J. B. DANCER, i Cabinet, with 13 WETS ee we 22 0 O 


4oo S ens, in 
More extensive Collections at 50 to 5,000 Guineas each. 


i Manor House, Ardwick, Manchester. 
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Sale by Auction, 


Natural History Specimens. 


Mr. J. C. STEVENS will sell by Auction at 
his great Rooms, 38, King Street, Covent Garden, on THURSDAY, 
March 28, at half-past 12 o'clock precisely, several Small Collections of 
Minerals, Shells, Fossils, Sma:l Collection of Birds’. Skins collected in 
North China, Cabinets and Show Cases, Horns, Animal Skins, several 
lots of Books, &c., &c. 


4 On view morning of sale, and Catalogues had. 
GEOLOGY AND PALAZONTOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 

with a view to following the method taken by each author. 

To illustrate Jukes’s ‘‘School Manual of Geelogy,” advanced collection of 

165 Specimens, £3 5s. ; elementary of 100, £1. To illustrate Nicholson’s 

“Palzentolegy,” advanced collection of 1co Specimens (each with sub-king- 

dom, class, species, and formation), £2 2s. 6d. ; elementary of 60, £1. 
atalogues post tree 


Address :—CASTLETON, DERBYSHIRE, vid SHEFFIELD. 


MICROSCOPIC OBJECTS. 


Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth, 
Fish Scales, Anatomical Preparations from the Human Subject and Lower 
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole 
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder- 
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara- 
—_ Diatomacez, Salts, Crystals, Sections of Rocks, Fossils, Minerals, 

Ochreous Iron in Moss-like Forms in Calcite, rs. 6d. post-free. 
Stellar Mica, or Canadian Phlogopite, 1s. 3¢. post-free. 
Catalogues free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Naturs last year, is still open, and more 
than twelve thousand Specimens, ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
of may be obtained by writing to THomas FLoyp, 

oward Road, 


sq., Sussex House, South Norwood, S.E., enclosing ad- 
dressed envelope. 


JOURNAL OF THE ROYAL MICROSCO- 
PICAL SOCIETY. 


The Proceedings and Transactions of the Royal Microscopical Society 
wiil in future be published under the above title, in a bi-monthly issue, and 
forwarded free of charge to all Fellows of the Society. 

The ¥ournad will be published for the Society by Messrs. WILLIAMS AND 
NORGATE, price 2s. 

All communications intended for publication in the Youvria/ should be 
addressed to Mr W. Reeves, Assistant Secretary, Royal Microscopical 
Society, King’s College, London. 

No. 1 now ready. 


THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d.: Subscription per 
Annum, post free in Great Britain, 9s. 4d. 
ConTENTs For MARCH t. 
1.—Telegraphic Communications with the Cape and Bermuda. 
Se for Recording Electric Telegraph Signals. (Illus- 
trated. 
3-—On Stratified Discharges from a Condenser of Large Capacity. 
4.—Hasler’s Electric Water-Level Indicator. (Lllustrated.) 
5.—On the Interpretation of some Experiments (of Faraday’s) relating to 
the Inductive Effect produced by the Rotation of a Magnet on its 


1S. 
* 6—Notes, Patents, Correspondence, &c, 
7.—Proceedings of Societies. 
8.—General Science Columns. 
9.—City Notes. 
London: HAUGHTON & CO., ro, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


3 “‘A most and delicious valuable article.”— 
Standard. 
“ The Caracas Cocoa of such choice quality.” 


—Food, Water, and Air, edited by Dr. 


CARACAS 


CENTENNIAL PRIZE MEDAL 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. . 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all - principal Agricultural Associations throughout Great Britain 
and Ireland. 

For Advertisers addressing themselves to Farmers a better medium does 
not exist. 

Price 3d. By post, 3d. Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

ESTABLISHED 1843. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Constructicn, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated Cai 


¢ and full Instructions by Post, 6 Stamps. 
ailed abroad free. 
JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 
Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


HOW & CO”S COMPLETE MICRO- 
SCOPE, £13 15s. 

HOW & POPULAR BINOCULAR 
MICROSCOPE, £12 12s. 


HOW & CO.’S STUDENT’S MICRO- 


SCOPE, £5 ss. 

HOW '& CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 


MAGIC LANTERNS and DISSOLVING 
VIEWS. 


HOW & CO’S NEW LANTERN—The 
KALOPHANERON.” 


N. 
HOW CO.’"S GEOLOGICAL SLIDES 


for the LANTERN. 
See How & Co.'s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO., 
5 ST. BRIDE STREET, LONDON. 
NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Weodcuts. 
Most Complete and Cheapest List of Apparatus. 


COCOA 


AWARDED. 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 
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Just published, in gto, £t 16s. 
The FLORA and FAUNA of the DEVO- 
NIAN and CARBONIFEROUS PERIODS. 

The Ge d Species arranged in tabular form, showing their Horizons, 
uicnenaen, Ladle and an facts. With large Addenda from recent 
acquisitions, by JOHN J. BIGSBY, M.D., F.R.S., F.G.S., &c., &c., 
Author of ‘* Thesaurus Siluricus.” 

JOHN VAN VOORST, 1, Paternoster Row. 


THE UNCERTAINTIES OF SCIENCE. 


Now ready, fecond Edition revised, post 8vo, 6s. 


SCEPTICISM IN GEOLOGY, and the 
REASONS FORIT. An Assemblage of Facts from Nature combining 
to Invalidate and Refute ‘‘The Theory of Causes now in Action.” 
By VERIFIER. 

“ The work displays a good deal of geological knowledge, and is certainly 
well worth reading, however much we may differ from some of the author's 
conclusions.”—Academy. 

“The marvel is that with such a wealth of details at his command, he has 
been enabled to exercise sufficient self-restraint in their employment as to 
copfine his treatise within the limits of a volume, the conciseness and clear- 
ness of which are so well calculated to secure for it a widely-extended circle 
of interested readers.”—nelish Independent, 

JOHN MURRAY, Albemarle Street. 


In 1 vol., 8vo, with above 12,coo Woodcuts, price 42s 


LOUDON’S ENCYCLOPADIA OF 


PLANTS: comprising the Specific Character, Description, Culture, 
History, Application in the Arts,and every other desirable particular 
respecting all the Plants indigenous to, cultivated in, or introduced into 
Britain. Corrected by Mrs. Loupon; assisted by Grorce Don, 
F L.S., and Davip Wooster. 

** This celebrated work is of the greatest utility to gardeners, and, indeed, 
to all who have not access to great libraries. The great recommendation of 
the work has always been its woodcuts, which, although only miniatures, 
were nevertheless drawn by Mr. Sowerby with such happy art, and so skil- 
fully engraved by Branston, that the plants could always be recognised, 
even by those little acquainted with the vegetable kingdom.”. 


— Gardeners’ 
Chronicle. 
London: LONGMANS & CO. 


In 2 vols., royal 8vo, with 206 Iltustrations in Lithography and on Wood, 
. price 42s., cloth. 


THE LAKE-DWELLINGS of SWITZER- 


LAND, and other Parts of Europe. By Dr. F. ZELLER, President 
of the Antiquarian Association of Zurich. Translated and Arranged by 
oun E. Lez, F.S.A., F.G.S., Author of “‘Isca Silurum.” New 
dition, much enlarged, with Additional Information derived from 
Recent Researches incorporated. 
London: LONGMANS & CO. 


MR. WATTS’S DICTIONARY OF CHEMISTRY. 
Complete in 7 vols., medium 8vo, price £10 16s. 6d. 


A DICTIONARY of CHEMISTRY, and the 


Allied Branches of other Sciences. By HENRY WATTS, F.R.S., 
assisted by eminent Scientific and Practical Chemists. 


“ The greatest work which England has yet produced on chemistry—one 
of the greatest, indeed, which she has produced upon any scientific subject 
—is finished at last, and we are able to congratulate Mr. Watts most sin- 
cerely upon its completion.”—Chemical News. 

“* The English language is not rich in lexicons of science ; we would point 
to this work as a model upon which others might be framed. It certainly 
exhausts the subject up to the date of publication, and therefore forms, as it 
were, the balanced ledger of the chemist.”—A thenaum. 


London: LONGMANS & CO. 


Royal 16mo, cloth, 3s. 67. 


THE HUMAN EYE: ITS OPTICAL 
CONSTRUCTION POPULARLY EXPLAINED. By R. E. 
DUDGEON, M.D. Illustrated with 32 Woodcuts. 


WORKS BY 
W. LEIGHTON JORDAN, F.R.G.S. 


REMARKS ON THE RECENT OcEANIC EXPLORATIONS, AND THE CURRENT- 
CREATING ACTION OF Vis-INERTL® IN THE OcgAN. Demy 8vo, cloth, 
illustrated 4s. 

Tue AND THEIR SToRY OF THE WoRLD. Demy 8vo, cloth, illus- 
trated. ss. 

Reriigs To Critics oF “THe OckAN; ITs TipES AND CURRENTS, AND 
THEIR Causes.” Demy 8vo, sewed. 15. 

Tue System oF THE WoRLD ; CHALLENGE LectTuRES. Demy cloth, 
illustrated. 4s. 


London: HARDWICKE & BOGUE, 192, Piccadilly, W. 


This day, 2xs. Fourth Edition. 


THE MICROSCOPE IN MEDICINE. 

Pp, 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F.R.S. 

Two Hundred Pages and Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 


London: J. & A, CHURCHILL, New Burlington Street. 
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BRYCE M. WRIGHT’S LATEST ARRIVALS, 


MINERALS.—Lettsomites, Chessylites from Toulon France, 
very fine lot of Siberian Minerals, Magnificent Fluor Spars, 
and Galenas. 

GEMS.—Unique Peridots, Topazes, Jargoons, Alexandrites, 
Rubies, &c. 

STONE AND BRONZE IMPLEMENTS.—Very fine 
Scandinavian Collection. Implements in great variety 
from France, America, Ireland, Swiss Lakes, and other 
localities, 


BRYCE M. WRIGHT, F.R.G.S., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


In 8vo, price ros. 6. 


The GERM THEORY of DISEASE. By 
T. J. MACLAGAN, M.D., Examiner in Practice of Medicine and 
Pathology to the University of Aberdeen. 

“* Places before us in clear and unmistakable terms what is meant by the 
Germ Theory of Disease.” —Lancet. 

‘fA suggestive book. ... The profession should be grateful to Dr, 
Maclagan for showing the actual position of the advocates of ihe germ theory 
at the present time.”—London Medicai Record. 

“* A work of a very high order of merit. . . . will have a very great influ- 
ence in forming the opinions of those medical inquirers who have not yet 
come to any decided conclusions. We cordialiy recommend the book to 
all. The perusal of it will open up a new train of thought to many persons. 
It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

“* An able and exhaustive inquiry.”"—Pudlic Health. 

** An excellent monograph.”—BSrit. and For. Med.-Chir. Review. 


MACMILLAN & CO., London. 


CONSUMPTION: 


Its Proximate Cause and Specific Treatment by the HYPOPHOSPHITES 
upon the Principles of Stcechiological Medicine, by 


JOHN FRANCIS CHURCHILL, M.D., 


With an Appendix on the Direct Treatment of Respiratory Diseases 
(Asthma, Bronchitis, &c.) by Stcechiological Inhalants. And Reports ot 
nearly Two Hundred Cases by Drs, Churchill, Campbell, Heslop, Sterling, 
Bird, Santa Maria, Gomez, Maestre, Parigot, Reinvillier, Galvez, Leri- 
verend, Denobele, Feldman, Pfeiffer, Vintras, Bougard, ‘Tirifahy, Lanzi, 
Fabbri, Panegrossi, Cerasi, Gualdi, Todini, Ascenzi, Regnoli, Valentini, 
Casati, Blasi, Borromeo, Fiorelli, and Fedeli. 


g, TISLEY & 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


(Close to South Kensington Museum). 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colonr-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, tos. 6d. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 

TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomes a when this Ink is used. It has been ed 

by the principal Public Offices, and Railway i 


Does not corrode Steel Pens. lotting-paper ma applied at 
liable to memes of welling, 


Can be obtained in Lenten, Geena Messrs. BArcLay & Sons, Farring- 
don Street ; W. Epwarps, Old Change; F. Newsgery & Sons, Newgate 
Street ; Wm. Matuer, London and chester ; J. Austin & Co., Duke 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, Marcu et. 


Royat Society, at 8.30,—On Contact Theory of Voltaic Action; on th¢ | 
Viscosity of Dielectrics: Profs Ayrton and Perry (Tokio, Japan —Recent 
Experiments on Fog Signals: Prof. Tyndall, F.R S. 

Society OF ANTIQUARIES, at 8.30,—Edmund of Langley and his Tomb: 
John Evans, D.C.L., V V.P.S.A. 

Linnean Society, at 8.—The Venation of Contum maculatunt: John 
Gorham.—A New Arrangement of the Classes of Zoology: B. Clarke.— 
The Fungi of Queensland (Australia): The Rev. M. J. Berkeley and 
C. E. Broome. 

CHEMICAL >cCcIRTY, at 8.—On Nitrosamines: Dr. Witt.—On a New Pro- 
cess for the Volumetric Estimation of Cyanides: Y. B. Hannay.—On 
Certain Bismuth Compounds, Part VII. : M. M. P. Muir. 

Royat InsTITUTION, at 3—On the Chemistry of the Organic World: Prof. 
Dewar. 

Lompon INSTITUTION, at 7. 


FRIDAY, Makcu 22. 
Rovat CotLteGe oF SurGEoNs, at 4.—Comparative Anatomy of Man: 
Prof. Flower. 
Rovat InsTiITUTION, at 9.—Recent Experiments on Fog-Signals: 
Tyndall. 
QueKETT MicroscoricaL Cvs, at 8. 


SATURDAY, Marcu 23. 
RoyaL InstiTuTION, at 3.—Gleanings from the Natural History of the 
Ancients: Rev. W. Houghton. 


SUNDAY, Marcn 24 
Sunpay Lecture Society, at 4.—Victor Hugo: W. II. Pollock. 


MONDAY, Marcu 25. 
InsTITUTE OF ACTUARIES, at 7.—Principles of Valuation of Life Assurance 
Companies: A. H. Bailey. 
LonpDOoN INSTITUTION, at 5.—The Old Age of a Planet: R. A. Proctor. 
SoclETY OF “e¢ at 8.—Cantor Lecture ; Application of Photography to 
Printing, &c. : T. Bolas. 
TUESDAY, Marcu 26. 
ANTHROPOLOGICAL InsTITUTE, at 8.—On the Original Range of the P. 
Race: Francis A. Allen. —On “ey Anciert Rock Paintings in New 
Zealand: Dr. Julius von Haast, F.R.S. 
Roya INsTiITUTION, at 3.—On the Protoplasmic Theory and its Bearing 
on Physiology: Prof. Garrod. 
West Lonpon ScientiFic AssOcIATION, at 8.—The Plants of the Coal 
Measures : Wm. Carruthers. 
INSTITUTION OF CiviL ENGINEERS, at 8, 


WEDNESDAY, Marcu 27. 
Roya Society or Literature, at 8.—The Literary Career of a Shake- 
speare Forger: Dr. C. M. Ingleby. 
SocieTY OF TELEGRAPH ENGINEE =RS, at 8. 
SOcIRTY OF ARTS, at 8.—State Aid to Music at Home and Abroad: Alan 


S. Cole. 
THURSDAY, Marcu 28. 
Rovat Socrety, at 8.30. 
Roya InstitTuTION, at 3.—On the Chemistry of the Organic World: Prof. 


Dewar. 
Lonpon INSTITUTION, at 7.—Chamber Music: Prof. Ella. 


SociatTy oF ARTS, at 8.—Chemical Section, Electric Lightning : 


Higgs. 
FRIDAY, Marcu 29 
Rova INsTITUTION, at 9.—On the Chemical Actions of Light and their 
Electrical Relations: Prof. Dewar. 
SATURDAY, Marcu 30. 
Roya INsTITUTION, at 3.—The Natural History of the Ancients: Rev. 
W. Houghton. 
PHYSICAL SOCIETY, at 3. 


Prof. 


apuan 


Dr. Paget 


W. LADD & C O., 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in 2 
Mahogany and Glass Case, This instrument is immediately 
available in any condition of the atmosphere. 


The above improvements can be applied to Holtz Machines of 
old form. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 


ALSO, 
Philosophical Apparatus of every Description, 
Tilustrated Catalogue, Sixpence. 
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BURGOYNE, BURBIDGES, CYRIAK, FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 

| Manufacturers of every description of Pure Acids, 

Chemicals, and Reagents for 

Analytical Purposes and Scientific Research 


Sole Agents for C. A. KAHLBAUM, Berlin. 


Price Lists and Special Quotations upon arplicaton 


LIGHTNING OUN DUCTORS, 


Experience, accumulated since the time of een Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the nit 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 0, STRAND, W.C. 
WATERLOO ROAD, LIVERPOOL, 
és ANDERSTON QUAY, GLASGOW. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE'S MOC-MAIN LEVER TRUSS 


is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use 
a steel spring, so often hurt‘ul in its effects, is here avoided ; 
soft bandage being worn round the body, while the requ sisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 26s. 6d., and 31s. 6d. Post 
Double ,, 315. 6d., 425., and 52s. 6d. 
os Umbilical ,, 42s. and 52s. 6d. 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &e. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 45. 6d., 78. 6d., 105,, and 16s. each. 
Postage free. 


— WHITE, ae 228, Piccadilly, London. 


HOLLOWAY OINTMENT 


REMEDY 
For BAD BREASTS, OLD WOUNDS, 


and SORES, If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 


Now ready, 2 vols., Svo, cloth, price 21s. 


THE EVOLUTION OF MORALITY: 


BEING 
A HISTORY OF THE DEVELOPMENT OF MORAL 
CULTURE. 
By C. STANILAND WAKE, 


Author of ‘‘Chapters on Man,” &e. With Table of Conteats an: 


Copious Index. 


London: TRUBNER & Lrdgate Hil!. 
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NOW READY, THE FIRST NUMBER OF 


THE JOURNAL PHYSIOLOGY. 


EDITED 


(With the co-operation in England of Pror. A. GAMGEE, F.R.S., OF MANCHESTER ; Pror. W. RUTHERFORD, F.R.S., 
or EDINBURGH ; Pror. J. B. SANDERSON, F.R.S., or LONDON ; and in America of Pror. H. P, BOWDITCH, or 
Boston ; Pror. H. N. MARTIN, or BALTIMORE) by 


DR. MICHAEL FOSTER, F.R.S., 


OF TRINITY COLLEGE, CAMBRIDGE. 


The “ JouRNAL oF PuysioLtocy” has been established with the view of meeting a want, which has 
long been felt, of a periodical devoted exclusively to the publication in the English language of the results 
of physiological research. 


The large number of the papers published in it will, in all probability, be those belonging to what 
is sometimes called “ experimental physiology.” It is hoped that the JouRNAL will also serve as a record 
of researches on the physiological action of medicines and poisons, and of physiological interpretations 
of pathological phenomena. Histological papers of physiological as distinguished from morphological 


4 interest, will also be welcomed. 

The greater part of the JouRNAL will consist of original communications. It is proposed, however, 
to insert from time to time critical reports of special topics of controversy or interest. 

A feature in the Journat will be the publication in each part or number of a catalogue raisonné 
of the titles of all papers of physiological interest published since the preceding number. At the end of 
each year these will be re-arranged in an annual catalogue. No exertions will be spared to make this 
catalogue as complete as possible. 

It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. 
Every effort, however, will be made to prevent ary unnecessary irregularity in the appearance of the 
successive parts. About four or six parts, the exact number depending on the size of the several parts, 
| will form a volume of about 500 pages. The volume will not necessarily coincide with the year; its 
4 issue, like that of the constituent parts, will depend on the abundance of contributions. 


The subscription-price for the volume, fost free, will be, when paid in advance— 
For Great Britain or America £1 or $5,25 (gold). 


Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate 
of £1 115. 6d. per volume, the exact price of each part, dependent on its size, &c., being marked on 
the cover. 
: The Journat will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England, 

and at 22, Bond Street, New York, in the United States, to whom at either place all subscriptions may 
be paid, and business communications addressed. 


VOL. I. NO.1. PRICE 7s. 


CONTENTS. 
} PRIESTLEY, J. An Account of the Anatomy and Physiology of Batrachian Lymph-Hearts (mainly Bibliographical), 
iF PRIESTLEY, J. Contributions to the Physiology of Batrachian Lymph-Hearts (Pi. I.) 

{ GAMGEE, A., and J. PRIESTLEY. Concerning the Effects of the Heart of Alternate Stimulation of the Vagi. 


q TROTTER, COUTTS. Note on “‘ Fechner’s Law.” 

if STIRLING, W. On Hyperplasia of the Muscular Tissue of the Lungs. (PI. II.) 

i ANGLEY, J. N. Some Remarks on the Formation of Ferment in the Sub-maxillary Gland of the Rabbit. 

] INGER, SYDNEY, and W. MURRELL. Concerning the Effects on Frogs of Arrest of the Circulation, and an Explanation 
of the Action of Potash Salts on the Animal Body. 

LANGLEY, J. N. On the Physiology of the Salivary Secretion. 

BOWDITCH, H. P. Does the Apex of the Heart Contract Automatically? 

List of Titles of Books and Papers of Physiological Interest, Published since Dec. 31st, 1877. 
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To be published enue ¢ price Three Shillings wn Sixpence each number. 


No. 1 WILL BE READY IN APRIL. 


BRAIN: 
A JOURNAL OF NEUROLOGY. 


EpITEp BY Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, 
AND HUGHLINGS-JACKSON. 


Tue Editors of “Brain” make no apology for adding another to the already long list of British scientific 
journals. The want has been long felt of a periodical devoted to the discussion of the undermentioned 
subjects, not yet adequately represented in existing medical and scientific serial literature. 

On the Continent and in America there are many journals which treat specially of Diseases of the 
Nervous system, but in this country, although in addition to the ordinary medical periodicals, we have journals 
dealing with mind and Mental disease, there are none which include in their scope all that relates to the 
Anatomy, Physiology, Pathology, and Therapeutics of the Nervous System. These will form the subject- 
matter of ‘‘ Bratn ’’—a title not intended as restrictive, but as representative of the whole Nervous System, 
peripheral and central, as the sub-title, “ JourNaL or NeuRoLocy,” indicates. The functions and diseases of 
the nervous system will be discussed, both in their physiological and psychological aspects ; but mental phe- 
nomena will be treated only in correlation with their anatomical substrata, and mental disease will be investi- 
gated as far as possible by the methods applicable to nervous diseases in general. 

The OrIGINAL ARTICLES will consist mainly of CLinicaL and PATHOLOGICAL ReEcorDs, and ANATOMICAL 
and PHYSIOLOGICAL RESEARCHES, HuMaAN and CoMPARATIVE, on the Nervous system. 


SIGNED CriticaL Dicests and Reviews of CLINICAL, EXPERIMENTAL, and other RESEARCHES in this 
Department of Science, both at home and abroad, will also be furnished by a staff of able contributors. 


Space will also be devoted to FOREIGN CORRESPONDENCE on matters relating to Neurological Science in its 


\heoretical and practical aspects. 


It will be the object of ‘‘ Brain’”’ to keep its readers well abreast of modern progress in Neurology, and 


. to advance the knowledge of a class of diseases respecting which it is universally admitted that much has yet 


to be learnt. 


The best guarantee of the adequate fulfilment of this programme will be found in the subjoined list of 
the names of those who have promised their support to ‘‘ BRAIN.” 


CONTRIBUTORS TO “BRAIN.” 


Dr. CLIFFORD ALLBUTT. | Dr. DAVIDSON. Dr. W. MOXON. 

Dr. ALDRIDGE. ' Dr. E. H. DICKINSON. Dr. MURIE. 

Dr. ALTHAUS. | Dr. DRESCHFELD. M. PITRES. 

Dr. MCCALL ANDERSON. | M. DURET. Dr. LAIDLAW PURVES. 

Dr. RINGROSE ATKINS. | Dr. FOTHERGILL. Dr. A. RABAGLIATI. 

Dr. CHARLTON BASTIAN. | Dr. LONG FOX. Mr. G. J. ROMANES. 

Dr. HUGHES BENNETT. Dr. GOWERS. Dr. JAMES RORIE. 

M. BOURNEVILLE. Mr. JONATHAN HUTCHISON, Dr. JAMES ROSS. 

M. BOYER. Dr. IRELAND. | Pror. SANDERS, 

Dr. BROADBENT. Dr. KESTEVEN. _ Dr. BURDON SANDERSON. 
Dr. LAUDER BRUNTON. Dr. KLEIN. | Dr. SAVAGE. 

Dr. BUZZARD. Dr. LAWSON. | Dr. LEWIS SHAPTER. 

Mr. BRUDENELL CARTER. Dr. BEVAN LEWIS. | Pror, GRAINGER STEWART. 
Pror. CHARCOT. | Mr. G. H. LEWES. Pror. W. STIRLING. 

Mr. CROCHLEY CLAPHAM. Mr. THOMPSON LOWNE. Dr. OCTAVIUS STURGES. 
Dr. LOCKHART CLARKE. M. MAGNAN. _ Dr. W. I. TREUTLER. 

Dr. JOSEPH COATS. / Dr. MAHOMED. | Pror. TURNER. 

Dr. COGHILL. 


Messrs. MACMILLAN anp CO. ., 29 and 30, Bedford Street, Covent Garden, London, W.C. ; and 
22, Bond Street, New York. 


a 
RS. 


clxxii NATURE [ March 21, 1878 


NEW LABORATORY APPARATUS 


DESIGNED AND MANUFACTURED BY 


THOS. FLETCHER, 


MUSEUM STREET, WARRINGTON. 
Complete List on Application. 


AGENTS FOR THE UNITED STATES— 


THE BUFFALO DENTAL MANUFACTURING CO, 
, MAIN STREET, BUFFALO, N.Y., 
To whom the American Patents have been assigned. \ 


ALL ARE THE HIGHEST AWARDS GIVEN TO ANY EXHIBITOR IN THE SAME CLASS. 
1871. FIRST-CLASS BRONZE MEDAL, CORNWALL POLYTECHNIC SOCIETY. 
1872, SILVER MEDAL, ROYAL CORNWALL POLYTECHNIC SOCIETY. 
1873. INTERNATIONAL EXHIBITION PRIZE MEDAL. 
1876. EXHIBITION OF SCIENTIFIC APPARATUS, SOUTH KENSINGTON, 
1877. MINING INSTITUTE OF CORNWALL, CERTIFICATE OF MERIT. 


FURNACES FOR TUBE OPERATIONS. 
Figs, 11 and 17 can now be supplied to order, without extra charge, fitted for tube operations in addition to their ordinary uses, 


&§ IMPROVEMENT IN FURNACES. 
Figs. 15 and 16. These are now made with a single lid (with stopper) of Fletcher’s non-conductor, instead of the double fire- 
clay lid. This will be found a great convenience, as the lid is lifted with a handle, and the contents of the crucible can be always 
seen and worked at, The power is slightly less than with the double lid ; either form will be supplied. 


A SIMPLE FURNACE FOR PARAFFIN OIL. 

The Gas Furnace, Fig. 40, having proved itself so thoroughly efficient and satisfactory, a modified pattern has been 
i désigned, retaining all the peculiar advantages of the original, but burning paraffin oil instead of gas as a fuel. The gas 
4 furnace will melt 4 Ib. of steel or cast iron with ease; the paraffin furnace, although less powerful, will melt in about fifteen 
; minutes 4 Ib. of copper at a cost of about one farthing for fuel, and is amply powerful for most purposes. In addition to the fact 
J that this can be used where gas is not available, it has also peculiar advantages over gas. Delicate steel forgings and glass working 
a may be done perfectly ; ordinary gas is worse than useless for steel forgings, as it seriously injures the quality of the metals ; it is also 
quite unfit for many chemical operations, 


Amongst other purposes to which this furnace is adapted may be mentioned— 
f Ordinary crucible work, melting and refining. 
Cupelling. 
Roasting ores. 
Fine steel forgings (small tools, &c.). 
Glass working (with the burner alone). 
There is no doubt that these furnaces in one or both forms will become a necessity in every workshop, as they fill a place 


q intermediate between a blowpipe and a large furnace—which has never yet been filled ; whilst their strength, cheapness, simplicity, 
q and general usefulness recommend them to all. 
a Spirit petroleum, although a good fuel, is not recommended, as it © unsafe in the hands of all except careful users. Paratfiin 


‘g requires no special care, 
The wick must be cut in the same form as when sent out ; it rarely wants trimming. 


- The Foot Blower, Fig. 9, No. 2, price 16s., will work this furnace satisfactorily. Any common small foot blower will answer. 
The only size at present made takes crucibles not exceeding 2} by 2 inches; capacity, 4 lb. of copper or about 15 ozs. of gold. 
Price complete (without blower) for Paraffin Oil... 108, Gd. 


FLETCHER’S PATENT UNION HOT BLAST BLOWPIPE 
FOR CANDLE, LAMP, OR GAS. 

The results obtained with this blowpipe are such that there is little doubt it will eventually totally supersede the ordinary 
form for every purpose. 

It not only gives temperatures never approached with the old blowpipe, but it is in every respect more convenient, easier 
to use, and better adapted for every class of work. : 

Using a common candle or lamp, fine platinum wires fuse readily into a bead. With the same amount of blowing as the 
common form, this blowpipe will do nearly double the work; if high temperatures are not required, the labour of blowing is 
reduced in proportion. 

; As will be seen from the engravings, the improvement consists in coiling the air tube into a light spiral over the point of the 
i Jet, this coil takes up the heat which would otherwise be wasted, and utilises it by heating the air in its passage. The most 
ot prominent advantages over the old blowpipe are— 

‘ i Great increase in heating power with the same source of heat. 


The jet of flame obtained is both longer and more clearly defined than in the common blowpi A finely pointed flame 
if may be easily obtained from § to 8 inches long when gas is used. , — _— 
‘ No condensed moisture if used with the mouth. 


More compact and portable and better balanced. 
Perfect steadiness in the pattern for chemical purposes without holding in the hand, . 
Extra long tips to suit the wick of the Berzelius lamp will be supplied to order without extra chafge. 


(Zo be continued.) 
i THOS. FLETCHER, MUSEUM STREET, WARRINGTON. 


iM Printed by R. Cray, Sons, And Taytor, at 7 and 8, Bread Street Hill een Victoria Street, in the City of London, and published b 
MACMILLAN AND Co., at the Office, 22, Bond York.—Tuurspay, March 22, 1878, 
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Of Nature trusts the mind which builds for aye.” —WorDswoRtH 


[PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. ] 


[All Rights are Reserved, 


BROWNING’S 
ASTRONOMICAL TELESCOPES. 


Silvered Glass REFLECTING TELESCOPE, with 
Mirror 44 in. diameter, 5 ft. focus, mounted on a Paral- 
lactic Stand for following the heavenly bodies with one 
motion by means of an endless driving-screw and Hook’s 
joint, with two eye-pieces magnifying respectively 100 
and 200 diameters, 


PRICE £24 4s, Od. 


Higher powers can be used up to 400 diameters on 
many stars with advantage. 


LIST OF PRICES OF TELESCOPES FREE. 


Just published, Sixth Edition, with much new matter. 
A PLEA for REFLECTORS; being a De- 
scription of the New Astronomical Telescopes, with 
silvered glass specula, and instructions for using and 
adjusting them, with many Illustrations and Coloured 
Frontispiece ot Jupiter. By JOHN BROWNING, 
F.R.A.S.-—One Shilling, post free. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER 
TO H.M. GOVERNMENT, THE ROYAL SOCIETY, 
THE ROYAL OBSERVATORIES OF GREENWICH, 
EDINBURGH, &c., &c. 


63, STRAND, W.C., LONDON. 
Factory—Southampton Street and Exeter Street, London. 
PrizE MEDAL, 1362. EsTABLISHED 100 YEARS. 


Microscopes, Spectroscopres, Opera Glasses, &¢., &¢. 
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MICROSCOPIC OBJECTS 

Botany, Entomo branch of 
Moller’s New Typen Plates and Objects. nes. All 
and requisites for mounting. - a... ualled S pe, with = 

ive Guineas. Catalogue, Bost res, Post free, wil 

Supplement for 1878. ts delivered i in yo S.A. and 
EDMUND WH ELER’ 48n, Tollington Road, Holloway, 


UNIVERSITY COLLEGE, LONDON. 
PROFESSORSHIP OF MECHANICAL TECHNOLOGY. 


The Council of University College are prepared to receive applications for 
this appointment. The sut ject iecbodes :—The nature of those manufac- 
turing processes which are carried on chiefly by hinery (as 
weaving, printing, &c.), the construction of de machinery employed in 
them, a descripuve treatment of the machines used in the manufacture of 
iron and machine tools, &c., &c. All applications must be sent to the under- 

signed (from whom further information may be obtained) on or before 


A 
ae TALFOURD ELY, M.A., Secretary. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, March 31. -EDwWARD CLopp, Esq., F.R.A.S., on “ Miracle 
Plays.”’— Members’ Annual Payment at the Door 
—One Penay, Sixpence, and (Reserved Seats), One Shilling. 


QUEENWOOD COLLEGE, near STOCK. 
BRIDGE, HANTS. 
S.; Dr. Tyndall, oelcker, 


F.R.S 
F.RS. ; Dr. 

C. WILLMORE, Principat. 
THe LIVERPOOL SCHOOL BOARD 


require at the end of April the services of an active, energetic Young 
Man as ASSISTANT SCIENCE DEMONSTRATOR, in connection 
with the Instruction in Mechanics and Domestic Economy (New Code, 
Art, 21) given in their Schools. One with experience in teachivg large 
classes in elementary schools, and some practical knowledge of Ele- 
mentary Physics and Chemistry, will be preferred. Salary, £100 the 
first year, rising in four years to £120, with extra annual payments 


LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, Hyde House, Stourbridge, 
Has Opened a MICROSCOPIST’S and NATURALIST'S STUDIO at 
No. 17, ANN STREET, BIRMINGHAM. 
MELICERTA RINGENS, the beautiful Building Rotifer, and other 
Rotifers, Freshwater Sponge, Hydra, Polyzoa, Entomostraca, Volvox 


Globeses, Nitella Translucens, the of the sap, &c. 
Specimen — One Shilling, post free. Price List of Specimens on 


‘ saweckly Announcements will be ah in this place of Organisms ready 
or sale. 


THE TELEPHONE. Arrangements for 
§ or on application to EDWARD PATERSON, 
TELEGRAPH GINEER, 3, BEDFORD COURT, COVENT 
GARDEN. he Wires, Cail Bells, Insulators, and Galvanised 
Wire for Overhead Lines. Elect:ic House Bells and ail des-riptions of 
Electrical Apparatus for experimental and other purposes. Price List 
post free for 2 stamps. 


GEOLOGICAL HAMMERS 
OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
A large and new Stock for selection for all kinds of Geological Field Work. 
Drawings of Patterns and Prices on Application. 
Slings of best make for Hammers, &c. ; also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags, and.all .es for outdoor geological work, at 


JAMES R. GREGORY’S 
New and Extensive Geological Repository, 
88, CHARLOTTE STREET, FITZROY SQUARE, W. 
Detailed Catalogues (74 pages) free for 6 stamps. 


EXTENSIVE COLLECTION OF 
MINERALS FOR SALE. 


A Valuable and Extensive Collection of Minerals for Sale, being the Pro- 
perty of a Gentleman, consisting of nearly 4,000 SPECIM ENS, many of 
great rarity and interest, and many that are not usually to be obtained, of 
some species, are a fine series of well-marked varieties. The Collection is 
divided into two parts, each complete in itself, and would be disposed of 
separately if preferred. It is well adapted tor a Provincial am or of 
great value to a gentleman interested in mining and yw iS 
and particulars apoly, in first <a to JAMES R GORY ts 
Charlotte Street, Fitzroy Square, W. 


of from £3 to £11 if appli holds Sci and Art certificates and 
London Univers yty distinctions. Applications, stating age, q 
tions, and experience, to be sent in at once, addressed to 
EDWARD M. HANCE, Clerk to the Board. 


Municipal Offices, Liverpool, March 19, 1878. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and_ Class-rooms for 
Private and Class Study are Open every Day and Evening. a 
men prepared for Matriculation, Woolwich, and the various 
Boards. Fees mederate.—Apply to Prof. GARDNER, at the F 
Polytechnic, or 44, Berners Street, W. 


AN EQUATORIAL TELESCOPE 
with a fine 44-inch Object Glass, for Sale. Apply to J. B. DANCER, 
Manor House, Ardwick, Mauachester. 


MUSEUMS FOR SCHOOLS, 
COLLEGES, &c. 
MINERALS, FOSSILS, and ROCKS, s00 SPECIMENS, 
PRICE £10 Os. 0d. 
200 Minerals, 200 Fossils, roo Rocks (or otherwise combined), Large size 
Specimens, arranged after the best authorities, in a Handsome Deal Stained 
Cabinet, or, Glass Top Show Table. 
THOMAS J. DOWNING, Mineralogist, &c., 
38, WHISKIN STREET, LONDON, E.C. 
N.B.—The Popular Scientific Pocket Cabinet Series, % 
illustrate Prof. Gakie's Geological Primer, 
Catalogues Free. 


GEOLOGY.—In the Preface to the Student’s 
N E 
rals at sight by aid of verbal or to 
from "PENNANT (eyo, Str Strand). Teacher Teacher “Min 
1 of of Mineralogy King King’s 


terms, in plain Cabinets:— 


~ £2 2 


FOSSILS FROM THE LONDON CLAY 
OF SHEPPEY. 


Catalogue of the above, with ‘* Notes on the Geology of Sheppey,” ost 
SELKCTED SPECIMENS, representing about 40 species 

100 re it le 
10 Fruits, Bones, Shells, &c., 2s. 6d. 


W. H. SHRUBSOLE, Sheerness-on-Sea. 
GEOLOGY AND PALAZONTOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
with a view to following the method taken by each author. 

es illustrate “School Manual of Geology,” advanced collection of 
16: » 43 y of 100, £1. illustrate N icholson’s 
“Palaeontology.” collection of rco Specimens (each with sub-king- 
dom, class, species, and £2 28. of 60, £1. 

post 

Address :—CASTLETON, via SHEFFIELD. 


ORFORD CAS CASTLE FOSSILS. 
The Cutting near Orford Castle in which these rare and beautiful Fossils 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ 
Central Chamber 


to the discussions and 
of Agri of Greet Briesin (which wow camber of 
members), besides giving original papers on practical farming, 


Published by W. PICKERING, a1, Arundel Street, Scrand, W.C. 
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than twelve thousand ali carefully determined by Mr. Charies- 
of worth, have been distributed among the Subscribers. Papers containing the 
= -» Sussex House, Road, South Norwoed, S.E., enclosing ad- 7 
dressed envelope. 
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intelligence cular value to the agriculturist. 
The London Hop, and other of Monday are 
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A QUARTERLY REVIEW OF PSYCHOLOGY AND PHILOSOPHY. 
No. ro, April, 1878, Price 3s. 
ANNUAL SUBSCRIPTION, 12s., Post FREE. 
I. Note-Deafness, by Grant Allen. 
II. The Question of Visual Perception in Germany (iI.), by James Sully. 
III. Notes on the Philosophy of Spinoza, by F. Pollo 
1V. On the Origin and Meaning of Geometrical Axioms (IL.), by Prof. H. 
Helmholtz, 
V. Philosophy in Education, I. By J. A. Stewart ; II. By the Editor. 
Critical N Le orts, Notes, and Discussions, Prof. Adamson, 
A. . G. Thompson, A. J. Balfour, M.P., A. Barratt, Prof. 
and others. 
Wittiams & NorGATeE, 14, Henrietta Street, Covent Garden, London: 
and 20, South Frederick Street, Edinburgh. 


“ That excellent periodical Tue Owen. 


THE GARDEN: A Weekly [Illustrated 


ournal of in all its Branches. Founded and Conducted 
ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &e. 
A Coloured Plate is now issued with every number of The Garden. 

Robinson’s valuable and elegant weekly.”"—Saturday Review, 
Aug. roth, 1872, 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. 

The Fruit Garden. 

Garden Structures. 

Room and Window Gardens. 
Notes and Questions. 
Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.’ 

Price 6d. Weekly. Specimen Copy, Post- free, 6}. 
Terms of Subscription.—Sent direct from the Office in London, post free, 
ayable in advance—For One Year, 26s.; Halfa Year, 14s. ; Quarter of a 
ron 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


Town Gardens. 

The Conservatory. 

Public Gardens. 

The Greenhouse and Stove. 
The Household. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional! Illustrations 
Conducted by J. WwW. McLacuuian, F.R.S., E. C. Rvg, F.Z.S. 
T. Stainton, F. RS. 

This Magazine, oaseeune in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 

() to strongly bound in clo’ may ° o1 
the entire set to date, at the increased price of ros. each ; the succeeding 
vols. may be ha 7 or together, at 7s.each 

VAN VOORST, :, Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
address. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d.: Subscription per 
Annum, post free in Great Britain, 9s. 4a. 
ConTENTs For MaRcH 1. 
1.—Telegraphic Communications with the Cape and Bermuda. 
2. a for Recording Electric Telegraph signals. (Illus- 
trated. 
3.— On Stratified Discharges from a Condenser of Large Capacity. 
4.—Hasler’s Electric Water-Level Indicator. (Illustrated.) 
ite the Interpretation of some Experiments (of Faraday’s) relating to 
the Inductive Effect produced by the Rotation of a Magnet on its 


Axis 
6.—Notes, “Patents, Correspondence, &c. 
7.—Proceedings of Societies. 
3 —General Science Columns. 


9 —City Notes. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE BREWERS’ GUARDIAN: 
REviEw OF THE AND WINE AND Spirit TRADE 
RD. 


The ete of the Country Brewers. 
Tuesday, and is a only jou 


Subscription, 16s. 6d. per annum, post free, dating from any quarter-day. 


NORTH BRITISH AGRICULTURIST, 
and 


the Northern Counsias of England. 
The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 
The AGRICULTURIST is published every bp 
time forthe Evening Mails, and — Ba om of all the principal B 
and Irish Markets of the week, besides tall on 


the day of publication. 
The Veterinary Department 1s edited by one of the leading Veterinarians 
* the country, and is invaluable to the breeder and feeder as a guide to the 
og of animals, and their treatment when labouring under 


Reports are given of the Meetings of the Ro icultural Society 


of “England the Royal Society of Ireland, the and 
Agricultural Society of and, the Scottish Chamber [ 
and all the principal ptm | 

and Ireland. 


For Advertisers addressing themselves to Farmers a better medium does 


not exist. 
Price 34. By gid. Annual Subscription, payable in advance, 143. 


Office —377 h Street, Edinburgh. 
Post-office Orde payable to Charles Jun., Edinburgh. 


ESTABLISHED 1843. 


g, TISLEY & 
OPTICIANS, 
172, BROMPTON ROAD, S.W. 


(Close to South Kensington Museum). 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colour-Figures of Liquid Films under the 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Pamphlet, &c., in Cardboard Box, tos. 6d. 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 
S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


W. LADD & CO., 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 

11 & 12, BEAK STREET, REGENT STREET, W. 

LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be applied to Holtz Machines of 

old form. 

MRS, SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in simil 


ALSO, 
Philosophical Apperetus ¢ of every Description, 
Tllustrated Sixpence. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts, 
Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp mardi 22, GARRICK STREET, 


LONDON, W.C. 
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In 8vo, price 215., Illustrated. 


CHEMISTRY. 


By H. E. ROSCOE, F.R.S., 
AND 
C. SCHORLEMMER, F.R.S., 
Professors of Chemistry in Owens College, Manchester. 


Vol. I. The Non-Metallic Elements. With 
numerous Illustrations and Portrait of Dalton. 
[ Vol. LT. in the Press. 


“ We are struck with the number and the excellence of 
the illustrations, which in clearness and minute accuracy 
may be considered unrivalled. These merits belong not 
merely to the figures representing apparatus as employed in 
the laboratory, but to those explanatory of manufacturing 
plant on a large scale... . Itis not too much to say... 


Now ready, 8vo, cloth, 30s. 
PHOTOGRAPHED SPECTRA. One Hun- 
, with Io ction, 
Description of Plates, and Index and with an Piste of the Sola 
t compared with ‘um. 
j'RAND CAPRON, 


London: E. & F. N. SPON, 48, Charing Cross. 
New York: 446, enn Street. 


In 1 vol., 8vo, with above 12,000 Woodcuts, price 42s. 
LOUDON’S ENCYCLOPAZDIA OF 


PLANTS: comprising the Specific Character, Description, Culture, 
History, Application in the Arts, and every other desirable particular 
respecting all the Plants indigenous to, cultiva “yy duced into 
Britain, Corrected by Mrs. Loupon ; assisted by Gzorce Don, 
F L.S., and Davip Woostsr. 


“ This celebrated work is of the goes utility to gardeners, and, indeed, 
to all who have not access to great libraries. The great recommendation of 
the work has always been its woodcuts, which, although only miniatures, 
were nevertheless drawn by Mr. Sowerby with such happy art, and so skil- 
fully engraved by Branston, that the plants could always be recognised, 
even by those little acquainted with the vegetable kingdom.”—Gardeners' 


Chronicle. 
London: LONGMANS & CO. 


that the work may claim a place along with, and compl 


mentary of, the great systematic productions of Watts 
and of Gmelin, with the additional recommendation of 
being brought down to the most recent state of the 
science... . . An important feature—is that the work 
recognises no gulf between theory and practice, and deals 
with the chemistry of the factory as well as with the more 
refined operations of the laboratory. How great a boon 
this must prove to the student, and ultimately to the 
manufacturer and the nation, does not require to be 
further shown.”—Chemical News. 

“It appears to us to be by far the most useful syste- 
matic work on chemistry which has appeared since the 
publication of Graham’s ‘ Elements of Chemistry. The 
clearness of its style, the fulness of its information, the 
judgment which its authors have used in the arrangement 
of their facts, no less than its general accuracy, entitle 
this beautiful volume to the first place among the English 
text-books on chemistry.”—Manchester Courier. 

MACMILLAN AND CO., LONDON. 


This day, 21s. Fourth Edition. - 
THE MICROSCOPE IN MEDICINE. 
. 550, nearly and Thirty Ph FRS. 


London: J. & A, CHURCHILL, New Burlington Street. 


Now ready, Secord Edition, with 150 Illustrations, 
VO, 75. 
A MANUAL of MICROSCOPIC MOUNT- 
ING ; with Notes on the Collecton and Examination of Objects. 
By JOHN H. MARTIN, 
Member of the Society of Public Analysts. 
J. & A. CHURCHILL, New Burlington Street. 


THE UNCERTAINTIES OF SCIENCE. 


Now ready, Second Edition revised, post 8vo, 6s. 
SCEPTICISM IN GEOLOGY, and the 
REASONS FORIT. An Assemblage of Facts from Nature combining 
to Invalidate and Refute ‘‘The Theory of in Action, 
By VERIFIER. 

“ The work displays a good deal of geological knowledge, and i certainly 
well worth reading, however much we may differ from some of Gu cuthave 
conclusions.”— Academy. ‘ 

“The marvel is that with such a wealth of details at his command, he has 
been enabled to exercise sufficient self-restraint in their employment as to 
confine his treatise within the limits of a volume, the conciseness and clear- 
ness of which are so well calculated to secure for it a widely-extended 
of interested readers.” —Angissh Independent, 

JOHN MURRAY, Albemarle Street. 


NEW WORK BY MR. JAMES FERGUSSON. 
Now ready, with 9 Plates and 79 Woodcuts, 4to, 428, 


The TEMPLES of the JEWS and OTHER 


BUILDINGS in the HARAM ‘AREA SALE 
TAMES FERGUSSON, F.R.S., Fellow 


JOHN MURRAY, Albemarle Street. 


In 2 vols., royal 8vo, with af nes: in Lithography and on Wood, 
price 425., 

THE LAKE-DWELLINGS of SWITZER- 
LAND, and other Parts of Eu . By Dr. F. ZELLER, President 
of the Antiquarian A iation of Zurich. Translated and Arranged by 

oun E. Ler, F.S.A., F.G.S., Author of “Isca Silurum.” New 
ition, much enlarged, with Additional Information derived from 
Recent Researches incorporated. 


London: LONGMANS & CO. 


NEW EDITION OF GANOT’S PHYSICS. 

Now ready, in large crown 8vo, illustrated by 4 Coloured Plates and 820 
Woodcuts, price r5s., cloth. 
ELEMENTARY TREATISE on PHY- 
SICS, Experimental and Applied, for the use of Colleges and Schools. 
Translated and Edited, with the Author’s sanction, from Ganot’s “ Elé- 
ments de Physique” by E. Atkinson, Ph.D., F.C.S., Professor of 
Experimental Science, Staff College, Sandhurst. Eighth Edition, 

Revised and Enlarged. 

In the present edition no other change has been made in the body of the 
work than a slight alteration in the size of the page, which, with the addition 
of some fresh matter, has increased by about sixty pages the size of the book 
as it stood in the Edition. The new matter includes sixty-two 
additional illustrations. 


By the same Translator, in crown 8vo, price 7s. 6. 


GANOT’S NATURAL PHILOSOPHY for 
GENERAL READERS and YOUNG PERSONS. Second Edition, 
revised ; with a Coloured Plate and 464 Woodcuts, 


London: LONGMANS & CO. 


Royal 16mo, cloth, 3s. 

THE HUMAN EYE: ITS OPTICAL 
CONSTRUCTION POPULARLY EXPLAINED. By R. E. 
DUDGEON, M.D. Illustrated with 32 Woodcuts. 

WORKS BY 
W. LEIGHTON JORDAN, F.R.G.S. 

REMARKS ON THE Recent OcgANIC EXPLORATIONS, AND THE CuRRENT- 

CREATING ACTION OF Vis-INERTI& IN THE OcEAN. Demy 8vo, cloth, 


illustrated 4s. 
THE a AND THEIR STORY OF THE WoRLD. Demy 8vo, cloth, illus- 
trati 


To Critics or “THe Ocean; ITs Tipgs AND CURRENTS, AND 
THEIR Causss.” y 8vo, sewed. 1s. 

Tue System or THE WorLD ; Lecturss. Demy 8vo, cloth, 
illustrated. 4s. 


London: HARDWICKE & BOGUE, 1092, Piccadilly, W. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Lettsomites, Chessylites from Toulon France 
very fine lot of Siberian Minerals, Magnificent Fluor Spar, 
Galenas, 
GEMS.—Uni T i 
Peridots, Topazes, Jargoons, Alexandrites, 
STONE AND BRONZE IMPLEMENTS.—Very fine 


Im in variety 
froma France, America, Incdand, Swiss Lake, and othe 


BRYCE M. WRIGHT, F.B.G5S., 
90, GREAT RUSSELL STREET, LONDON, W.C. 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, Marcu 28. 

Rovat Soctkty, at 8.30.—On Putrescent Organic Matter in Potable Water : 
G. Bischof. —On the Modifications of the Eyes of Insects: B T. Lowne. 
—Measurement of Etectrical Constants. II. On the Specific Inductive 
Capacities of certain Dielectrics: J. E. H. Gordon —On the Placentation 
of the Anes, with a Comparison of the Structure of their Placenta eith 
that of the Human Female: Prof. Turner, F.R S.—On the Thermoelectric 
Properties of Liquids: Dr. Gore, F.R.S. 

Society OF ANTIQUARIES, at 8.30.—Early Deeds relating to the Manor of 
Addington: G., Leveson Gower.—Report on Archzology in Cumberland : 
R. S. Ferguson.—On some Deeds and Seals of Sir John Lawson, of 
Burgh: C. S. Perceval, LL.D. 

ne INSTITUTION, at 3.—On the Chemistry of the Organic World: Prof. 

war 


Lonvon InsTITUTION, at 7.—Chamber Music: Prof. Ella. 
Sectetv or Arts, at 8.—Chemical Section; Electric Lightning : Dr. Paget 


Higgs. 
FRIDAY, Marcu 29. 


Rovat INSTITUTION, at 9.—On the Chemical Actions of Light and their 
Electrical Relations: Prof. Dewar. 
SATURDAY, Marcu 30. 
Rovat INSTITUTION, at 3.—The Natural History of the Ancients: Rev, 
W. Houghton. 
PHYSICAL Society, at 3.—Byrne’s Pneumatic Battery: G. W. H. Preece. 
CuemicaL Society.—Anniversary. 
SUNDAY, Marcu 31 
Sunpay Lecture Society, at 4.—Miracle Plays: Edward Clodd. 


MONDAY, Aprit 


Veewenne INsTITUTE, at 8.—Modern Geogenies and the Antiquity of Man: 
bir 
Lonvon InsTITUTION, at 5.—The Seed and Germination: Prof. Bentley. 


TUESDAY, Aprit 2. 

Zootocicat Society, at 8.30.—Contributions to the Ornithology of the 
Philippines, No. VIi. On the Collection made by Mr. A. H. Everett in 
the Island of Panaon: The Marquis of Tweeddale, F.R.S.—Descriptions 
of New Lepidoptera of the Group Bombycites in the Collection of the 
British Museum: A. G. Butler, F.Z.S.—Description du nouvelle Espéce 
de (Casuarius E. Oustelet, C.M.Z.S. 

Royat INsTITUTION, at 3.—On the Protoplasmic Theory and its Bearin 
on Physiology : Prof. Garrod. € 

INSTITUTION OF CrviL ENGINEERS. at 8. 

HorTICULTURAL Socigty, at 1.—Scientific Committee. 


WEDNESDAY, Aprrit 


MicroscoricaL Society, at 8.—A New Form of Object-glass: J. W. 
Stephenson. 

ENTOMOLOGICAL SociETy, at 7.—Notes on Scuth African Insects (con- 
tinued): J. P. Mansel Weale.—Insect Display and Dances: A. H. 
Swinton.—Descriptions of New Species of Cleridz, with Notes on the 
Genera and Corrections of Synonymy: Rev. H. S. Gorham. 

Gro.ocicaL Society, at 8.—On an Unconformable Break at the Base of 
the Cambrian Rocks near Llanberris: George Maw.—On the so-called 

| Greens*ones of Central and Eastern Camels J. Arthur Phillips.—The 
Recession of the Falls of St. Anthony: N. H. Winchell. Communicated 
by J. Geikie, F.R.S.—The C Pp App of the Teesdale 
Whin Sill: C. T. Clough. 

Socigty or ARTs, at 8.—Imports and Exports: E. Seyd. 

THURSDAY, Apri. 4, 

Royat Society, at 8.30. 

LinNEAN SocigTy, at 8.—On some Minute Hymenopterous Insects: Prof. 
J. O. Westwood.—The Fungi of Texas: M. C. Cooke.—Remarks on the 
— Properties ascribed to a Fungus by the Samoans: Rev. Thos 

owe! 

Cuaemicat Society, at 8—The Application of the Microscope to som 
Special Branches of Chemistry: C. Sorby. 

— INSTITUTION, at 3.—On the Chemistry of the Organic World: Prof. 


‘war. 
Lonpon InstITUTION, at 7.—Our Domesticated Animals: Prof, Rolleston. 


FRIDAY, Aprit 5. 


Rovat INsTITUTION, at 9.—Philosophy of the Beautiful: G. J. S. 
GEOLOGISTS’ ASSOCIATION, at 8. 


SATURDAY, Aprit 6. 


Renee InsTITUTION, at 3.—The Clavecinistes of England and Italy: E. 
auer. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A. 
ee te Award has been given for Design, 


tical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


and full Instructions by Post, 6 Stamps 
abroad free, 


Fully [lustrated 


MR. WATTS’S DICTIONARY OF {CHEMISTRY. 
Complete in 7 vols., medium 8vo, price £10 16s. 6d. 


A DICTIONARY of CHEMISTRY, and the 
Allied Branches of other Sciences. By HENRY WATTS, F.R.S., 
assisted by eminent Scientific and Practical Chemists. 


“ The greatest work which England has yet produced on chemistry—one 
of the greatest, indeed, which she has produced upon any scientific subject 
—is finished at last, and we are able to congratulate Mr. Watts most sin- 
cerely upon its completion.”—Chemical News. 

“ The English language is not rich in lexicons of science ; we would point 
to this work as a model upon which others might be framed. It certainly 
exhausts the subject up to the date of publication, and therefore forms, as it 
were, the balanced ledger of the chemist."—A ¢henenum. 


London: LONGMANS & CO. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Condvctor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY—GATESHEAD-ON-TYNE. 


COMPLETION OF MR. BENTHAM’S FLORA AUSTRALIENSIS. 
Now ready, Vol. 7, 24s. 


FLORA AUSTRALIENSIS: A Descrip- 


tion of the Plants of the Australian Territory. By Grorce BenTHAM, 
F.R.S., assisted by Baron F. von C.M.G., FR.S., 
Vol. 7, Roxburghiacez to Filices, 24s. Published under the Authority 
of the several Governments of the Australian Colonies. Vols. 1 to 6, 
20s. each ; or the Work complete, in 7 vols., price 7/. 4.. 

L. Reeve & Co, 5, Henrietta Sireet, Covent Garden. 


ZOOLOGICAL SOCIETY’S 
PUBLICATIONS. 


Now ready. 
PROCEEDINGS OF THE SCIENTIFIC MEETINGS OF THE 
SOCIETY FOR 1877. 

Part IV., concluding the Volume, containing the Papers read at the 
Scientific Meetings 1n November and December, 1877. With 20 Plates, 
mostly coloured, 12s. ; with Plates uncoloured, 3s. 

TRANSACTIONS OF THE SOCIETY. 

Vol. X. Part IV. Price 30s. Containing: Mr. W. K. Parker, F.R.S., 
on “‘ The Structure and Development of the Skull in Sharks and Rays ’ 
(with 9 Coloured Plates). 

Vol. X. Part V. Price 12s. Containing: Prof. P. Martin Duncan, 
F.R.S., “A Description of the Madreporaria dredged up during the Expe- 
dition of H. M.S. Porcupine in 1869-1870,” Part IL. (with 13 Plates). 

These Publications may be obtained at the Society's Office (11, Hanover 
Square, W ), at Messrs. Loncmans’, the Society’s Publishers (Paternoster 
Row, E.C.), or through any bookseller. 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 


Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C, A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations upon application, 


WANTED.—Clean Copies of NATURE, 
No 56.—Address NaTuRE Office, 29, Bedford Street, Strand W.C. 
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JUST PUBLISHED, PRICE 18s. 


(with numerous Engravings and Maps), 


POPULAR ASTRONOMY. 


SIMON NEWCOMB, LL.D., 


Professor U.S. Naval Observatory. 


MACMILLAN AND CO., LONDON. 


In 8vo, price ros. 6d. 


The GERM THEORY of DISEASE. By 
T. J. MACLAGAN, M.D., Examiner in Practice of Medicine and 
«, Pathology to the University of Aberdeen. 


“ Places before us in clear and unmistakable terms what is meant by the 
Germ ‘m Theory of Disease.”—Lancet. 

““A suggestive book. The profession should be grateful to Dr. 
Maclagan tor showing o e actual ition of the advocates of the germ theory 
at the present time. "—Z edical Record. 

“A work of a very high ord order of merit. . . . will have a very great influ- 
ence in forming the 0; inions of those medical i inquirers who have not yet 
come to any We 
all. The et poe of it will open up a new train of bem gy to many persons. 
It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

“* An able and exhaustive i inquiry. "— Public Health. 

** An excellent monograph.” —Srit. and For. Med.-Chir. Review. 


MACMILLAN & CO., London, 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


d the book to - 


& CO’”S COMPLETE MICRO- 


HOW 
& CO.’s POPULAR BINOCULAR 
412 
co. ‘“STUDENT’S MICRO- 
HOW & CO. ’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE, 
Ser How & Co.'s New Catalogue of Microscopes, &c., free 4d. 
LANTERNS and DISSOLVING 
HOW & 
& CO. Ss GEOLOGICAL SLIDES 
See How & Co. ’s Catalogue of 
JAMES HOW 
5 ST. BRIDE STREET, LONDON. 


MOTTERSHEAD AND CO. 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, nem. Pure Chemicals, &c., post 


Orders of £2 value and upwards ales carriage-paid to any 
railway station in England or Wales, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


a by — of 500 Medical Men to be the most effec- 

n the treatment of Hernia. The use of 
a aun spring, ro often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, ‘while the requisite 
resisting-power is supplied by the MOC-MAIN PA and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on ‘the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


16s., 218., 26s. 6d., and 315. 6d. 


Post Office Orders to be made ph Re to John bmi Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 


Sprains, &c. and drawn 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
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To be published Quarterly, price Three Shillings and Sixpence each number. 


No. 1 WILL BE READY IN APRIL. 


BRAIN: 
A JOURNAL OF NEUROLOGY. 


EpITED By Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, 
AND HUGHLINGS-JACKSON. 


Tue Editors of “ Brain” make no apology for adding another to the already long list of British scientific 
journals. The want has been long felt of a periodical devoted to the discussion of the undermentioned 
subjects, not yet adequately represented in existing medical and scientific serial literature. 

On the Continent and in America there are many journals which treat specially of Diseases of the 
Nervous system, but in this country, although in addition to the ordinary medical periodicals, we have journals 
dealing with mind and Mental disease, there are none which include in their scope all that relates to the 
Anatomy, Physiology, Pathology, and Therapeutics of the Nervous System. These will form the subject- 
matter of ‘‘ Brain ’’—a title not intended as restrictive, but as representative of the whole Nervous System, 
peripheral and central, as the sub-title, “ JournaL or Neuro.ocy,” indicates, The functions and diseases of 
the nervous system will be discussed, both in their physiological and psychological aspects ; but mental phe- 
nomena will be treated only in correlation with their anatomical substrata, and mental disease will be investi- 
gated as far as possible by the methods applicable to nervous diseases in general. 

The ORIGINAL ARTICLES will consist mainly of CiinicaL and PatHoLocicaL REcorDs, and ANATOMICAL 
and PHysIOLoGIcAL RESEARCHES, HuMAN and ComparaTIVE, on the Nervous system. 

SicNED CriticaL Dicests and Revizws of CLINICAL, EXPERIMENTAL, and other RESEARCHES in this 
Department of Science, both at home and abroad, will also be furnished by a staff of able contributors. 


pot, VY Space will also be devoted to FOREIGN CORRESPONDENCE on matters relating to Neurological Science in its 
any theoretical and practical aspects. 
It will be the object of ‘‘ Brain” to keep its readers well abreast of modern progress in Neurology and 
ET, to advance the knowledge of a class of diseases respecting which it is universally admitted that much has yet 
to be learnt. 
— The best guarantee of the adequate fulfilment of this programme will be found in the subjoined list of 
the names of those who have promised their support to ‘‘ Brarn.” 
CONTRIBUTORS TO “BRAIN.” 
ACH Dr. CLIFFORD ALLBUIT. Dr. DAVIDSON. | Dr, W. MOXON. 
5 8 Dr. ALDRIDGE, Dr. E. H. DICKINSON. | Dr. MURIE. 
Dr. ALTHAUS. Dr. DRESCHFELD. | PITRES. 
_ Dr. MCCALL ANDERSON. M. DURET. | Dr. LAIDLAW PURVES. 
Dr. RINGROSE ATKINS. Pror. F, R. FRASER. Dr. A. RABAGLIATI. 
| Dr. CHARLTON BASTIAN. Dr. FOTHERGILL. | Mr. G. J. ROMANES. 
8S DR. HUGHES BENNETT. DR. LONG FOX. | Dr. JAMES RORIE. 
sof =, M. BOURNEVILLE. Dr. GOWERS. | Dr. JAMES ROSS. 
M. BOYER, Mr. JONATHAN HUTCHISON. Pror. SANDERS. 
mess Dr. BROADBENT. Dr. IRELAND. Dr. BURDON SANDERSON 
nnot Dr. LAUDER BRUNTON. Dr. KESTEVEN. | Dr. SAVAGE, 
ody, Dr. BUZZARD. Dr. KLEIN. Dr. LEWIS SHAPTER, 
Mr. BRUDENELL CARTER. Dr. LAWSON. Pror. GRAINGER STEWART 
ost Pror. CHARCOT. Dr. BEVAN LEWIS. Pror. W. STIRLING, 
” Mr. CROCHLEY CLAPHAM, Mr. G. H. LEWES. Dr. OCTAVIUS STURGES. 
illy. Dr. LOCKHART CLARKE. Mr. THOMPSON LOWNE. Dr. W. I. TREUTLER. 
5, Dr. JOSEPH COATS. M. MAGNAN. Pror. TURNER. 
<7 Dr. COGHILL. Dr. MAHOMED. Pror, WESTPHAL, 


Messrs. MACMILLAN anv CO., 29 and 30, Bedford Street, Covent Garden, London, W.C. ; and 
22, Bond Street, New York. 
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NOW READY, PRICE 7s. 6¢., THE FIRST NUMBER OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 


(With the co-operation in England of Pror. A. GAMGEE, F.R.S., or MANCHESTER ; Pror, W. RUTHERFORD, F.R s. 
oF EDINBURGH; Pror. J. B. SANDERSON, F.R.S., or LonDON ; and in America of Pror. H. P. BOWDITCH, or 
Boston ; Pror. H. N. MARTIN, oF BALtTimore) by . 


DR. MICHAEL FOSTER, F.R.S., 


OF TRINITY COLLEGE, CAMBRIDGE. 


The “ JouRNAL oF PuysioLocy” has been established with the view of meeting a want, which has 
long been felt, of a periodical devoted exclusively to the publication in the English language of the results 
of physiological research. 


The large number of the papers published in it will, in all probability, be those belonging to what 
is sometimes called “ experimental physiology.” It is hoped that the JourNat will also serve as a record 
of researches on the physiological action of medicines and poisons, and of physiological interpretations 
of pathological phenomena. Histological papers of physiological as distinguished from morphological 
interest, will also be welcomed. 


The greater part of the JourNAL will consist of original communications. It is proposed, however, 
to insert from time to time «tical reports of special topics of controversy or interest. 


A feature in the Journat will be the publication in each part or number of a catalogue raisonni 
of the titles of all papers of physiological interest published since the preceding number. At the end of 
each year these will be re-arranged in an annual catalogue. No exertions will be spared to make this 
catalogue as complete as possible. 


It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. 
Every effort, however, will be made to prevent any unnecessary irregularity in the appearance of the 
successive parts. About four or six parts, the exact number depending on the size of the several parts, 
will form a volume of about 500 pages. The volume will not necessarily coincide with the year; its 
issue, like that of the constituent parts, will depend on the abundance of contributions. 


The subscription-price for the volume, fost free, will be, when paid in advance— 
For Great Britain or America nie ‘at ast aie £1 15., or $5,25 (gold). 
Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate 


of £1 115. 6d@. per volume, the exact price of each part, dependent on its size, &c., being marked on 
the cover. 


The JourNAL will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England, 
and at 22, Bond Street, New York, in the United States, to whom at either place all subscriptions may 
be paid, and business communications addressed. 


VOL. I. NO. 1. PRICE 7s. 6d. 


CONTENTS. 
PRIESTLEY, J. An Account of the Anatomy and Physiology of Batrachian Lymph-Hearts (mainly Bibliographical), 
PRIESTLEY, J. Contributions to the Physiology of Batrachian Lymph-Hearts (PL. I.) 
GAMGEE, A., and J. PRIESTLEY. Concerning the Effects of the Heart of Alternate Stimulation of the Vagi. 
TROTTER, COUTTS. Note on ‘‘ Fechner’s Law.” 
STIRLING, W. On Hyperplasia of the Muscular Tissue of the Lungs. (PI. II.) 
LANGLEY, J. N. Some Remarks on the Formation of Ferment in the Sub-maxillary Gland of the Rabbit. 


RINGER, SYDNEY, and W. MURRELL. Concerning the Effects on F. f Arrest of Ci ES _ 
of the Action of Botash Salts on the Animal Body. ie of the Circulation, and an Explanati 


LANGLEY, J. N. On the Physiology of the Salivary Secretion. 
BOWDITCH, H. P. Does the Apex of the Heart Contract Automatically ? 
List of Titles of Books and Papers of Physiological Interest, Published since Dec. gist, 1877. 


ACMILLAN AND 


Printed by R. Cray, tm, AND Lg eg 7 and 8, Bread Street Hill, Victoria Street, in the City of London, and published by 


-» at the Office, 22, Bond Street, New York.—Tuurspay, March 28, 1878, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
h “* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 
ults 
No. 440, VoL. 17] THURSDAY, APRIL 4, 1878 [PRIcE $5 PER ANN. | 
hat 
ord Regi d as a Newspaper at the General Post Office. ] [All Rights are R. i 
ons 
ical BROWNINGQ’S 
ASTRONOMICAL 
ver, 
TELESCOPES, 
ans Silvered Glass REFLECTING TELE- 
SCOPE, with Parabolic Mirror 6} in. 
§ 54 ft. focus, mounted on Altazi- 
his ) muth Stand, with quick and slow fine 
\ SCrew motions, both in altitude and 
azimuth, and two Hook’s joints, and three 
ial. f § eye-pieces magnifying respectively 100, 
200, and 300 diameters. Powers up to 
the WA \\ 450 diameters may be used on this instru- i 
tts, ment with advantage. 
its *& PRICE £36 6s. Od. 
LIST OF PRICES ©F TELESCOPES FREE, 
ae : ‘as Just published, Sixth Edition, with much new 
on A PLEA for REFLECTORS: 
Ae. Being a Description of the New Astronomi- = 
"th cal Telescopes, with silvered glass specula, : 
nd and instructions for using and adjusting 
) them, with many Illustrations and Coloured 
nay Frontispiece of Jupiter. By JOHN eR 
BROWNING, F.R.A.S. One Shilling, 
} post free. 
| JOHN BROWNING, 
E Optical and Physical Instrument Maker to ; | 
= H.M. Government, the Royal Society, the { 
Royal Observatory of Greenwich, and the : : 
Observatories of Kew, Cambridge, Melbourne, ; 
the U.S. Naval Observatory, Cambridge and it 
Harvard Universities, Hoboken College, &c., : 
&e 
tion 63, STRAND, W.C., LONDON. 
Factory—Southampton Street and Exeter 
Street, London. 3 
Prize MEDAL, 1862. EsTABLISHED too YEARS. 
Microscopes, Spectroscopes, Opera Glasses, 
OCs 
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MICROSCOPIC OBJECTS 

Of the highest attainable perfection, illustrating Anatomy, Physiology, 
Botany, and every branch of Microscopical 1D. 
Miller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
and requisites for mounting. Unequalled Student’s Microscope, with Eng- 
lish r-inch and }-inch yaaa ive Guineas. Catalogue, Post free, wi! 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


SUNDAY LECTURE SOCIETY.—LEC- 
TURES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, April 7.—Rev. J. F. Buaxe, M.A, F.G.S., on ‘* The Geolo- 
gical Results of Arctic Explorations.””—Members’ Annual Subscrip- 
tion, £1. Payment at the Door—One Penny, Sixpence, and (Reserved 
Seats), One Shilling. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 
April 5, 8 p Srotriswoopk, Esq., 


L.D., Treas. R.S., Sec. R.I.: ‘‘Quartz—an Old Chapter Rewritten,” 
9 P.M. (instead of Mr. G. J. Romanes, as previously announced). 


UNIVERSITY COLLEGE, LONDON. 


MINERALOGY AND LITHOLOGY. 

Prof. Bonney, M.A., F.G.S., will give a Course of Twelve Lectures 
on Tuesdays and Thursdays at 1 p.M., commencirg TUESDAY, April 30. 
Fee, £1 1s. Ladies are admitted to this Class. 

TALFOURD ELY, M.A., Secretary. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 
SUMMER SESSION. 

Mr. H. W. S. WORSLEY-BENISON, F.L.S., the Lectureron Botany, 
will deliver Ten Lectures in addition to the ordinary number, the whole 
course having special relation to" the PRELIMINARY ScienTIFIC M.B. Ex- 
AMINATION of the University of London, and including the additional 


subjects required under the new regulations. 
GEORGE COWELL, Dean. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in junction.—The Lab ies and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examinin; 

ds. Fees moderate.—Apply to Prot. GARDNER, at the 
Polytechnic, or 44, Berners Street, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Education for Boys. 
eee eaten to Science, particularly to Chemistry, both theoretical 
“Tee to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 


F.R.S. 3 Dr. Williamson, F.R.S. 
C. WILLMORE, Principal. 
THE TELEPHONE. Arrangements for 


exhibiting or fixing on application to EDWARD PATERSON, 
TELEGRAPH ENGINEER, 3, BEDFORD COURT, COVENT 
GARDEN. Insulated Wires, Call Bells, Insulators, and Galvanised 
Wire for Overhead Lines. Elect:ic House Bells and all descriotions of 
Electrical Apparatus for experimental and other purposes. Price List 
post free for 2 stamps. 


MICROSCOPIC OBJECTS. 


Horn Sections, Blood Dises, Feathers, Hairs, Sections of Bone and Teeth, 
Fish Scales, Anatomical Preparations from the Human Subject and Lower 
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole 
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder- 
mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara- 
am Diatomacez, Salts, Crystals, Sections of P.ocks, Fossils, Minerals, 


Ochreous Iron in Moss-like Forms in Calcite, 1s. 6d. post-free. 
Stellar Mica, or Canadian Phlogopite, 15. 3¢. post-free. 
Catalogues free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


GEOLOGY AND PALZONTOLOGY. 


JOHN TYM’S Collections to illustrate Text-Books are carefully selected 
with a view to following the method taken by each author 
To illustrate Jukes’s ‘‘School Manual of Geology,” advanced collection o! 


LIVING SPECIMENS FOR THE MICROSCOPE, 


THOMAS BOLTON, Hyde House, Stourbridge, 
Has Opened a MICROSCOPIST’S and NATURALIST'S STUDIO at 
No. 17, ANN STREET, BIRMINGHAM. 

MELICERTA RINGENS, the beautiful Building Rotifer, and other 
Rotifers, Freshwater Sponge, Hydra, Polyzoa, Entomostraca, Volvox 
Globator, Nitella Translucens, showing the circulation of the sap, &c. 
Specimen Tube, One Shilling, post free. Price List of Specimens on 
application, with Stamped Addressed Envelope. 
. 7 Announcements will be made in this place of Orgarisms ready 
or sale, 


AN EQUATORIAL TELESCOPE 


with a fine 4}-inch Object Glass, for Sale. Apply to J. B. DANCE 
Manor House, “Ardwick, Manchester. poly to J 


AN ASTRONOMICAL OBJECT-GLASS 


in Cell, 6y)-inch clear aperture, for Sale—Apply to J. B. Dance 
Manor House, Ardwick, Manchester. J 


MUSEUMS AND COLLECTORS. 

Mr. DAMON, of WEYMOUTH, will forward an 
abridged Catalogue of his Collections in SHELLS 
(British and Foreign), FOSSILS, MINERALS, and 
other NATURAL HISTORY Objects, recent and fossil, 
and of which he has typical and cther sets in the Loan 
and‘Educational Museums of South Kensington. 


GEOLOGICAL HAMMERS 
OF NEW AND IMPROVED PATTERNS AND MATERIALS. 
A large and new Stock for selection for all kinds of Geological Field Work. 
Drawings of Patterns and Prices on Application. 
Slings of best make for Hammers, &c. ; also Clinometers, Pocket Lenses, 
Chisels, Collecting Bags, and all necessar.es for outdoor geological work, at 


JAMES R. GREGORY’S 
New and Extensive Geological Repository, 


88, CHARLOTTE STREET, FITZROY SQUARE, W. 
Detailed Catalogues (74 pages) free for 6 stamps. 


MUSEUMS FOR SCHOOLS, 
COLLEGES, &c. 
MINERALS, FOSSILS, and ROCKS, soo SPECIMENS, 
PRICE £10 Os. 0d. 

200 Minerals, 200 Fossils, roo Rocks (or otherwise combined), Large size 
Specimens, arranged after the best authorities, in a Handsome Deal Stained 
Cabinet, or, Glass Top Show Table. 

THOMAS J. DOWNING, Mineralogist, &c., 
38, WHISKIN STREET, LONDON, E.C. 

N.B.—The Popular Scientific Pocket Cabinet Series, Price 2s. 6d¢, to 
illustrate Prof. Geikie’s Geological Primer, &c., as usual. 
Catalogues Free. 


GEOLOGY.—In the Preface to the Student’s 
As it is impossible to enable the reader to 


21 0 
each. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 

The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin NaTurg last , is still open, and more 
ali carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
of Subscri; may be obtained writing to THomas FLoyp, 

sq-, Sussex House, Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


FOSSILS FROM THE LONDON CLAY 
OF SHEPPEY. 


165 Specimens, £3 55. ; elementary of 100, £1. To illustrate Nicholson’s 
“Paleontology,” advanced collection of 1co Specimens (each with sub-king- 
dom, class, species, and formation), £2 2s. 6d. ; elementary of 60, £1. 
Catalogues post tree 
Address :—CASTLETON, DERBYSHIRE, vi@ SHEFFIELD. 


Cc of the above, with ‘‘ Notes on the Geology of Sheppey,” os? 
free on application. 
zoo SELECTED SPECIMENS, representing about 40 species, ros. 
10e Fruits, Bones, Shells, &c , 2s. 6d. 
W. HK. SHRUBSOLE, Sheerness-on-Sea. 
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Sale by Auction, 


Important Sale of Insects, Books, British Birds, Eggs, &c. 


MR. J.C. STEVENS has received instruc- 
tions to Sell by Auction, at his Great Rooms, 38, King Street, Covent 
Garden, on TUESDAY, April 9, and following days, at half-past 12 
o’clock precisely each day, the Entomological Collections and Library 
of Natural History Books of the late ANDREw Murray, Esq., F.L.S., 
&c. ; the former comprising a valuable series of Coleoptera from Old 
Calabar, including Mr. Murray’s types, and extensive and authenti- 
cally named series of Nitidulidz, and a large collection of European 
and Exotic Coleoptera arranged in geographical regions in conformity 
with Mr. Murray’s published views on that subject ; the latter consist- 
ing chiefly of Standard Works on Entomology and Botany; also the 
extensive collections of Exotic Coleoptera, British Lepidoptera, Birds’ 
Eggs, &c., belonging to A, G. Latuam, Esq., of Manchester. 


On view the day prior and mornings of sale, and Catalogues had. 


THE QUARTERLY JOURNAL OF 
SCIENCE. 
Edited by Witt1aAM Crooxgs, F.R.S., &ce. 
Now ready, No. LVIII., April 1878, price 5s. 


‘On the Movements of Microscopic Particles suspended in Liquids.” 
By Prof. W. Stanley Jevons, LL.D., MA., F.R.S. : 

“Energy and Feeling: Alternate and Mutually Convertible Affections of 
Matter.” By W. S. Duncan. 

“The Gold and Placer Mines of Wicklow.” By G. H. Kinahan, 
M.R.L.A., &c. 

“On Space of Four Dimensions illustrating the Phenomena ascribed to 
— By Prof. J. C. Friedrich Zéllner, Leipzig. (With Litho- 
graph. 


London: 3, Horse-shoe Court, Ludgate Hill, E.C. 


This day is published, 
THE APRIL NUMBER OF 
THE SCOTTISH NATURALIST, 


A QUARTERLY MAGAZINE OF NATURAL HISTORY. 
Edited by F. Buchanan Wuirs, M.D., F.L S. 
Annual Subscription, free by post, 4s., payable in advance. 
WM. BLACKWOOD & SONS, Edinburgh and London. 


s THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the rst and rsth of the month, price 4d.: Subscription per 
Annum, post free in Great Britain, 9s. 4d. 
ConTENTsS FoR MARCH 1. 
1.—Telegraphic Communications with the Cape and Bermuda. 
ae for Recording Electric Telegraph Signals. (lIllus- 
trated. 
3-— On Stratified Discharges from a Condenser of Large Capacity. 
4.—Hasler’s Electric Water-Level Indicator. (Illustrated.) 
5.—On the Interpretation of some Experiments (of Faraday’s) relating to 
the Inductive Effect produced by the Rotation of a Magnet on its 


Axis. 
6.—Notes, Patents, Correspondence, &c, 
7.—Proceedings of Societies. 
8.—General Science Columns. 
9.—City Notes. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


“ That excellent periodical THz GARDEN.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 


or of Gardening in all its Branches. Founded and Conducted b 
. ROBINSON, F.L.S., Author of “ Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly."—Saturday Review, 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages :— 

The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen y, Post-free, 

Terms of Subscription.—Sent direct from the Office in London, post free, 

yable in advance—For One Year, 26s.; Half a Year, 14s. ; Quarter of a 

ear, 7s. Address all letters concerning Subscriptions to—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 
LONDON, W.C. 


MICROSCOPES, OBJECTIVES, 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


Fully Illustrated Catalogue and full Instructions by Post, 6 Stamps. 
Mailed abroad free. 


“‘A most and delicious valuable article.”— 


3 Standard. 
“ The Caracas Cocoa of such choice ol 


—Food, Water, and Air, edited by Dr. Hz 


CARACAS 


AMERICAN 


CENTENNIAL PRIZE MEDAL C O A 
AWARDED. 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 
is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 215., 26s. 6d., and 315. 6d. Post 

Double ,, 315. 6d., 425., and 52s. 6d. free. 
oe Umbilical ,, 425, and 52s. 6d. 

Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6¢., 105., and 16s. each, 
Postage free. 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


THE ‘HANSA,’ 

Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; ae ag supplements and drawings. Subscription 
at any time ; preceding numbers of the year furnished subsequently. Pnice 
12s. for twelve months. Advertisements 4d. a spread by this 
x; considerable abatement for 3, 6, 12 months’ insertion. Business 
Othce : Aug. Meyer and Dieckmann, Hamburg, Alterwall,28, Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander Street, 8 


HOLLOWAYS OINTMENT 
For BAD BREASTS, OLD WOUNDS, and SORES, [If 
effectually rubbed on the Neck and Chest, it cures SORE 


THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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NOW READY, 


VOL. XXIII. OF; THE INTERNATIONAL SCIENTIFIC SERIES, 


STUDIES IN SPECTRUM ANALYSIS, 


BY J. NORMAN LOCKYER, F.R.S. 
WITH SIX PHOTOGRAPHIC ILLUSTRATIONS OF SPECTRA, AND NUMEROUS ENGRAVINGS ON WOOD. 
Crown 8vo, cloth, price 6s. 6d. 


C. KEGAN PAUL & CO., 1, PATERNOSTER SQUARE, LONDON. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Some magnificent Vivianites and an unique 
specimen of Ludlamite from Cornwall, Langites, Wood- 
wardites, &c. 

FOSSILS.—A very fine specimen of the 7elosaurus dollensis 
from Wurtemberg, 6 feet in length. 

POTTERY.—A large assortment of Peruvian Pottery from 
the Collection of Sig. de la Quittana (Consul-General). 

Gems and Precious Stones of every description. 


BRYCE M. WRIGHT, F.R.G.S., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


TEXT-BOOKS OF SCIENCE, Mechanical 
and Physic:l, adapted for the Use of Artisans and of Students in Public 
and Science Schools.—Twenty-one Text-Books may now be had in this 
Series, each work fully illustrated with Woodcuts, Diagrams, &ce. 

ABNEY’S PHOTOGRAPHY, 3s. 6d. 

ANDERSON’S STRENGTH OF MATERIALS, 3s. 6d. 

ARMSTRONG’S ORGANIC CHEMISTRY, 3s. 6d. 

BARRY’S RAILWAY APPLIANCES, 3s. 6d. 

BLOXAM’S METALS, 3s. 6d. 

GOODEVE’S MECHANICS, 3s. 6d. 

GOODEVE’S MECHANISM, 3s. 6d. 

GORE’S ELECTRO-METALLURGY, 6s. 

GRIFFIN’S ALGEBRA AND TRIGONOMETRY, 3s. 6d. 

JENKIN’S ELECTRICITY AND MAGNETISM, 3s. 6a. 

MAXWELL’S THEORY OF HEAT, 3s. 6d. 

MERRIFIELD’S TECHNICAL ARITHMETIC, 3s. 6d. 

MILLER’S INORGANIC CHEMISTRY, 3s. 6d. 

PREECE AND SIVEWRIGHT’S TELEGRAPHY, 3s. 6d. 

SHELLEY’S WORKSHOP APPLIANCES, 3s. 6d. 

THOME’S STRUCTURAL AND PHYSIOLOGICAL BOTANY, 6s. 

‘TTHORPE’S QUANTITATIVE ANALYSIS, 4s. 62. 

THORPE AND MUIR’S QUALITATIVE ANALYSIS, 3s. 6d. 

TILDEN’S CHEMICAL PHILOSOPHY, 3s. 6d. 

UNWIN’S MACHINE DESIGN, 3s. 6d. 

WATSON’S PLANE AND SOLID GEOMETRY, 3s. 6a. 
*,* Other Text-books in active preparation. 


London: LONGMANS & CO. 


NEW EDITION OF GANOT’S PHYSICS. 


Now ready, in large crown 8vo, illustrated by 4 Coloured Plates and 820 
Woodcuts, price 15s., cloth. 


ELEMENTARY TREATISE on PHY- 
SICS, Experimental and Applied, for the use of Colleges and Schools. 
Translated and Edited, with the Author’s sanction, from Ganot's “ Elé- 
ments de Physique” by E. Atkinson, Ph.D., F.C.S., Professor of 
Experimental Science, Staff College, Sandhurst. Eighth Edition, 
Revised and Enlarged. 

In the present edition no other charge has been made in the body of the 
work than a slight alteration in the size of the page, which, with the addition 
of some fresh matter, has increased by about sixty pages the size of the book 
as it stood in the Seventh Edition. The new matter includes sixty-two 
additional illustrations. 


By the same Translator, in crown 8vo, price 7s. 6d. 


GANOT’S NATURAL PHILOSOPHY for 
GENERAL READERS and YOUNG PERSONS. Second Edition, 
revised ; with a Coloured Plate and 464 Woodcuts. 


London: LONGMANS & CO. 


Royal 16mo, cloth, 3s. 62. 
THE HUMAN EYE: ITS OPTICAL 


CONSTRUCTION POPULARLY EXPLAINED. By R. E, 
DUDGEON, M.D. Illustrated with 32 Woodcuts. 


WORKS BY 
W. LEIGHTON JORDAN, F.R.G.S. 


REMARKS ON THE RECENT OCEANIC EXPLORATIONS, AND THE CURRENT- 
CREATING ACTION OF Vis-INERTI4 IN THE OckAN. Demy 8vo, cloth, 
illustrated 4s. 

Tue WINDS AND THEIR STORY OF THE WoRLD. Demy 8vo, cloth, illus. 
trated. 

Repuigs To Critics or “THe Ocean; 1Ts Tipes AND CURRENTS, AND 
THEIR Causes.” Demy 8vo, sewed. 1s. 

Tue SysTEM OF THE WoRLD ; CHALLENGE LecturRES. Demy 8vo, cloth, 

illustrated. 4s. 


London: HARDWICKE & BOGUE, 192, Piccadilly, W. 


Now ready, 8vo, cloth, jos. 
PHOTOGRAPHED SPECTRA. One Hun- 


dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 
pectrum (showing bright lines), compared with the jpectrum, 
J. RAND CAPROW, F.R.A.S. 
London: E. & F. N. SPON, 48, Charing Cross. 
New York: 446, Broome Street. 


This day, 21s. Fourth Edition. 


THE MICROSCOPE IN MEDICINF 
Pp. 550, nearly 600 Figures By LIONEL S. BEALE, M.B., F R’ 
Two Hundred Pages and Thirty Plates have been added to this Edition, 
and the work has been revised throughout. 
London: J. & A. CHURCHILL, New Burlington Street. 


NEW WORK BY MR. JAMES FERGUSSON. 
Now ready, with 9 Plates and 79 Woodcuts, 4to, 42s. 
The TEMPLES of the JEWS and OTHER 


BUILDINGS in the HARAM AREA at JERUSALEM. By 
JAMES FERGUSSON, F-.RS., Fellow Royal Inst. Brit. Architects. 


JOHN MURRAY, Albemarle Street. 


W. LADD & CO., 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 

11 & 12, BEAK STREET, REGENT STREET, W. 

LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in 2 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be aptlied to Holtz Machines of 

old form. | 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA: 
RATUS, complete in Case, post free 3/. 8s. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 


ALSO, 
Philosophical Apparatus of every Description. 
Ulustrated Catalogue, Sixpence. 


mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
By SEDLEY TAYLOR, M.A. late Fellow of Trinity College, 
MACMILLAN arp CO., LONDON. 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, Aprit 4. 

RoyaAt Society, at 8.30.—On the Development of "the Parasitic Isopoda : 
J. F. Bullar.—On the Determination of the Constants of the Cup Anemo- 
meter: Rev, Dr. Robinson, S.—On the Action of Ozone on Nuclei : 
C. Tomlinson, F.R.S.— Notes on Physical Geology. No. IV. A Geologi- 
cal Proof that the Changes of Climate in Past Times were not due to 
Changes in the Position of the Pole: Rev. Dr. Haughton, F.R.S. 

Soc1ETY OF ANTIQUARIES, at 8.30.—Prehistoric Remains near Billericay, 
~~ : J. A. Sparvel-Bayly.—-_Lawson’s Deeds, Part II.: C. S. Perceval, 
LL.D. 

Linnean Society, at 8.—On some M nute Hymencpterous Insects: Prof. 
J. O. Westwood.—The Fungi of Texas: M. C. Ccoke.—Remarks on the 

— Properties ascribed to a Fungus by the Samoans: Rev. Thos. 
rowell. 

Cuemicat Socigty, at 8.—The ie of the Microscope to some 
Special Branches of Chemistry : H. C. Sorby. 

Rovat INSTITUTION, at 3—On the Chemistry of the O: ganic World: Prof. 


Dewar. 

Lonpon INsTITUTION, at 7.—Our Domesticated Animals: Prof. Rolleston. 

FRIDAY, Apri 5. 

InsTiTuTION, at 9.—Quartz—an Old Chapter Rewritten: Wm. 
Spottiswoode, F.R.S., &c. 

GzoLocisTs’ AssocIATION, at 8.—Some Physical Properties of Precious 
Stones: Prof. A. H. Church. 

SATURDAY, Aprit 6. 
Roya InstITUTION, at 3.—The Clavecinistes of England and Ita’y: E. 


Pauer. 
SUNDAY, Aprit 7. 

Sunpay Lecture Soctgry, at 4.—Geological Results of Arctic Explora- 
tions: Rev. J. F. Blake, 

MONDAY, Aprit 

Lonpon InstTITUTION, at 5.—LZucalyptus globulus: Prof. R. Bentley. 

Society oF ARTs, at 8.—Cantor Lecture; Putrefactive Changes and the 
Preservation of An'mal Substances: Dr. B. W. Richardson. 

TUESDAY, 9. 

ANTHROPOLOGICAL INSTITUTE, at 8.— On the Composite Portraits made by 
combining those of many different Pers ns intoa Single Resultant Figure: 
Francis Galton, F.R.S.—On Inductive Metrology: W. M. Flinders- 
Petrie.—On the Game of Patolli in Ancient Mexico, and its probably 
Asiatic Origin: E. Burnet Tylor, F.R.S. 

Roya INsTITuTION, at 3.—On the Protoplasmic Theory and its Bearing 
on Physiology: Prof. G: 

Ss SciENTIFIC ASSOCIATION, at 8.—Crustacea: Dr. H. Wood- 
ward. 

INSTITUTION OF CiviL ENGINEERS, at 8, 

METROPOLITAN SCIENTIFIC ASSOCIATION, at 7. 

WEDNESDAY, Apri. 10, 

Society oF Arts, at 8.—New Method of producing Cheap Heating Gas: 
S. W. Davies. 

Society OF TELEGRAPH ENGINEERS, at 8. 

THURSDAY, Aprit 11. 

Royvat Society, at 8.30. 

MATHEMATICAL SocigEty, at 8.—Second Notice on the Characteristics of 
the Modular Curves, and Note relating to the Theory of the Division of 
the Circle: Prof. H. J. S. Smith, F.R.S.—Frullani’s Theorem: C. 
Leudesdorf, 

'._— INSTITUTION, at 3.—On the Chemistry of the Organic World: Prof. 

ewar 

Lonpon INsTITUTION, at 7.—Growth of Ideas and Customs: F. B. Tylor. 

WatrorD Naturat History Socigty, at 8. 


FRIDAY, Aprit 12. 
Rovat INsTITUTION, at 9.—The Distribution of Plants in North America: 
Sir Joseph D. Hooker. 
QuEKETT MicroscopicaL at 7. 


SATURDAY, Apri. 13. 

Puysicat Socigty, at3 

Royat INsTITUTION, at 3.—The Clavecinistes and their Works (with 
Musical Illustrations): Prof. Ernst Pauer. 


9, C. TISLEY Co, 
OPTICIANS, 


172, BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colour-F 7 of Liquid Films under the 


i 
action of Sonorous Vibrations. 


Being a visible demonstration of the Vibratory and Molecular Moti 
Telephone Plate. 


The PHONEIDOSCOPE, with 3 Discs, Bottle of Soluti _ 


MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 

TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings 
Description of the Harmonagraph, Post Free, 2d. ee 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 

* (Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 

Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations upon application, 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators — required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm, 


R. 8. NEWALL & CO., 130, STRAND, W.C. 
36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY—GATESHEAD-ON-TYNE. 


HOW & CO”S COMPLETE MICRO- 
SCOPE, £13 15s. 

HOW & ¢6.’s POPULAR BINOCULAR 
MICROSCOPE, £12 12s. 

HOW & CO.”S STUDENT’S MICRO- 
SCOPE, £5 55. 

HOW & CO.’S MICROSCOPE LAMP. 

ROCK SECTIONS for the MICROSCOPE, 
See How & Co.’s New Catalogue of Microscopes, &c., post free 44. 


MAGIC LANTERNS and DISSOLVING 


VIEWS. 
HOW & CO”S NEW LANTERN—The 


N. 
HOW CO.’"S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 6d. 
JAMES HOW AND CO., 
s ST. BRIDE STREET, LONDON. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 


CHEMICAL APPARATUS AND REAGENTS 
For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study, 
Price Lists on Application. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by Jonn ALGzRNoN CLARKE, Secretary to the Central Chamber 
of Agriculture, 

Devotes ial attention to the discussions and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 

intelligence of particular value to the agriculturist. 

specially reported in ou! » which is despatc. same evening so 
as to ensure delivery to country subscribers by the first post on Tuesday 
morning. Price 3¢., or prepaid, 15s. a year post 

Published by W. PICKERING, 21, Arundel Street, Scrand, W.C. 


WANTED.—Clean Copies of NATURE, 


No. 56.—Address Naturs Office, 29, Bedford Street, Strand W.C. 
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NOW READY, PRICE 7s. 6¢., THE FIRST NUMBER OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 


(With the co-operation in England of Pror, A. GAMGEE, F.R.S., OF MANCHESTER ;\Pror. W. RUTHERFORD, F.R.S., 
or EpInpurGH ; Pror, J. B. SANDERSON, F.R.S., oF LONDON ; and in America of Pror, H. P, BOWDITCH, or 
Boston ; Pror. H. N. MARTIN, oF BALTIMORE) by 


DR. MICHAEL FOSTER, F.R.S., 


OF TRINITY COLLEGE, CAMBRIDGE. 


The “ JouRNAL oF Puysiotocy” has been established with the view of meeting a want, which has 
long been felt, of a periodical devoted exclusively to the publication in the English language of the results 
of physiological research. 

The large number of the papers published in it will, in all probability, be those belonging to what 
is sometimes called “ experimental physiology.” It is hoped that the JouRNAL will also serve as a record 
of researches on the physiological action of medicines and poisons, and of physiological interpretations 
of pathological phenomena. Histological papers of physiological as distinguished from morphological 
interest, will also be welcomed. 

The greater part of the JourRNAL will consist of original communications. It is proposed, however, 
to insert from time to time cr#tica/ reports of special topics of controversy or interest. 

A feature in the JourNat will be the publication in each part or number of a catalogue raisonné 
of the titles of all papers of physiological interest published since the preceding number. At the end of 
each year these will be re-arranged in an annual catalogue. No exertions will be spared to make this 
catalogue as complete as possible. : 

It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. 
Every effort, however, will be made to prevent any unnecessary irregularity in the appearance of the 
successive parts. About four or six parts, the exact number depending on the size of the several parts, 
will form a volume of about 500 pages. The volume will not necessarily coincide with the year; its 
issue, like that of the constituent parts, will depend on the abundance of contributions. 


The subscription-price for the volume, fost free, will be, when paid in advance— 
For Great Britain or America ine ete sie i £1 15., or $5,25 (gold). 

Vach part, as well as each volume, may also be obtained in the usual way through the trade, at the rate 
of £1 11s. 6¢ per volume, the exact price of each part, dependent on its size, &c., being marked on 
the cover. 

The Journat will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England, 
and at 22, Bond Street, New York, in the United States, to whom at either place all subscriptions may 
be paid, and business communications addressed. 


NO. 1. PRICE 7s, 64, 


CONTENTS. 


PRIESTLEY, J. An Account of the Anatomy and Physiology of Batrachian Lymph-Hearts (mainly Bibliographical), 
PRIESTLEY, J. Contributions to the Physiology of Batrachian Lymph-Hearts (PL : 
GAMGEE, A,, and J. PRIESTLEY. Concerning the Effects of the Heart of Alternate Stimulation of the Vagi. 
TROTTER, COUTTS. Note on ‘‘ Fechner’s Law.” 
STIRLING, W. On Hyperplasia of the Muscular Tissue of the Lungs. (PI. II.) 
LANGLEY, J. N. Some Remarks on the Formation of Ferment in the Sub-maxillary Gland of the Rabbit. 
RINGER, SYDNEY, and W. MURRELL. Concerning the Effects on Frogs of Arrest of the Circulation, and an Explanation 
er. the a of Potash Salts on the Animal Body. te 
; J. N. On the Physiology of the Sali Secretion. 
BOWDITCH, H. P. Does the pony of the Heart Contract Automatically ? 
List of Titles of Books and Papers of Physiological Interest, Published since Dec. gist, 1877. 
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NEW LABORATORY APPARATUS 


DESIGNED AND MANUFACTURED BY 


THOS. FLETCHER, 


MUSEUM STREZT, WARRINGTON. 
Complete List on Application. 


BLOWPIPE, 


: Especially designed for Jewellers, Dentists, Plumbers, &c., 
god Fig. 30. The jet tips screw on, and any size can be FIG. 30. 

P =" supplied, or used with the same blowpipe. Price in strong o I 2 Se 

brass, with one jet, Is. 
Fig. 30 B., with bone mcuhpiece, price 2s. Qo i) 
Fic. 30 B. 
A NEW PATTERN, 


FOLDING INTO A SMALL CASE FOR THE POCKET, AND HAVING BOTH HOT AND COLD BLAST JETS, IS NOW REAPY, PRICE 45, 


A PATTERN OF THE ORDINARY CHEMICAL BLOWPIPE, 


Fig. 31, with the patent hot blast arrangement. Price, with tin tube and brass 
coil, and jet to screw on, Is, 6d. 


In brass, with bone or ivory mouthpiece, 3s. 6¢. This can also be supplied 
with Major Ross’s trumpet mouthpiece at same price. Extra jets, brass, 3d. ; 


with platinum tips, 10¢, each. Fic. 31. @ 
A NEW PATTERN, 


FOLDING INTO A SMALL POCKET-CASE, WITH HOT AND COLD BLAST JETS, AND BOTH IVORY AND ROSS TRUMPET MOUTHPIECE, 
IS NOW READY, PRICE 55. 


FLETCHER’S SPECIAL CHEMICAL BLOWPIPE, 


Fig. 32, with folding stand, adjustable at any height or angle. It can be used 
either with the mouth, or the small hand blower can be attached and the Llowing 


done by the finger. With this Blowpipe is supplied one jet with, and one without, 
the patent coil, to enable a larger variety of flame to be obtained; and one brass 
and cne platinum pointed tip. Price 4s, 64. The lamp or a weight should be 
placed on the stand when in use. 


HAND BLOWER, 


As shown in Fig. 32. This is a very small copy of the foot blower which is 
now so well known. When not in use it shuts up flat for the pocket. The 
pressure of air is adjusted by a delicate lever tap on the airtube. This will be 
found a great improvement on the mouth for blowing ; a steady blast can be kept os: ah oak eee “eS : 
up for any length of time by the pressure of the finger, or by squeezing in the Te ‘ 
hand. Price 7s. In tin case for travellers with spare rubber discs, 85. 6d. 


HAND BLOWER AND CHEMICAL BLOWPIPE 


Complete in case (5} by 4} by 1} inches outside measure) for the pocket, 12s. 6d. 


‘The operations are conducted entir-ly with Fletcher's new hand blowpipe, . . . . beyond all comparison the best 
blower I have ever seen, only one-fifth the price of Lingke’s apparatus, and requiring scarcely any exertion of the right hand to 
keep up an intense blue flame ; but the wooden disc must be rested edgeways on the table, not flat as represented in the picture. 
By blowing very gently a broad blue flame is obtained, over which may be boiled solutions, &c., in test-tubes or Berlin capsules, 
better than over a spirit lamp or Bunsen burner, because when well heated the capsule m1y be held three inches in front of the 
blowpipe, whereby all spirting is avoide’. The travelling pyrologist, therefore, need not now take a spirit lamp or spirits with him 
at all.”—W. A. Ross, in Chemical News, Sept. 7, 1877. 


(To be continued.) 


THOS, FLETCHER, MUSEUM STREET, WARRINGTON. 
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H. DENT & 


MANUFACTURERS OF 


WATCHES, CHRONOMETERS, ASTRONOMICAL, 
TURRET, AND OTHER CLOCKS. 


TO H.R.H. THE PRINCE OF 
WALES. 


TO HER MAJESTY THE 
QUEEN. 


To 
Foreign Republics. 


To 


Foreign Sovereigns. 


Catalogues on Appli- 
cation, 


Catalogues on Appli- 
cation, 


Makers of the Great Westminster Clock (Big Ben) ; ; of the Standard Clock and Standard Galvanic Chronograph 
of the Royal Observatory, Greenwich ; and of Standard Clocks in most principal Home and Foreign Obsérvatories, 


MAKERS OF ADMIRALTY STANDARD COMPASSES. 


Only Places of Business— 


61, STRAND, AND 34, ROYAL EXCHANGE, LONDON. 


JUST PUBLISHED, PRICE 18s. 


(with numerous Engravings and Maps), 


POPULAR ASTRONOMY. 


SIMON NEWCOMB, LL.D., 


Professor U.S. Naval Observatory. 


‘The great reputation which the author of this work has merited and enjoys, both in this country and in Europe, is a sufficien 
guarantee of its excellence. . . . He has dwelt especially upon those topics which have just now a popular and philosophic 
interest, carefully employing such language and such simple explanations as will be intelligible without laborious study. Technical 
terms have as much as possible been avoided. Such as were employed of necessity, and many that occur elsewhere, have been fully 
explained in a copious glossary at the end of the book. The value of the work is also enhanced by maps of the stellar heavens, with 
numerous diagrams and engravings. With its abundant aid, the reader cannot fail to derive both pleasure and entertainment from 
the study of what is the most ancient as well as the most elevating and inspiring of all the natural sciences. Prof. Newcomb, 
throughout his whole volume, preserves his well-known character as a writer who, in treating of scientific subjects, fully understands 
the art of bringing them within the range of popular comprehension. Although his -book is a valuable addition to scientific 
literature, it is fully calculated to hold the attention of the general reader.” —Mew York Times. 


MACMILLAN AND CO., LONDON. 


a Printed by R. Cray, Sons, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of septen, and published by 
Macmtitan ann Co., at the Office. 22, Bond Street, New York.—Tuurspay, April 4, 1878. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCF. 


To the solid yrund 


THURSDAY, APRIL 11, 1878 [PRICE $5 PER ANN, 


(All Rights are Reserved, 


BROWNING’S 


ASTRONOMICAL 
TELESCOPES, 


Silvered Glass REFLECTING 
TELESCOPE, with Parabolic Mir- 
ror, 8} in. in diameter, with 12-inch 
rotating Hour Circle, reading to 5 
seconds, and Declination Circle, 
reading to I minute, with Clock- 
work Driving Apparatus, fitted with 
Differential Motion complete ; and 
3 Huyghenian eye-pieces, magni- 
tying respectively 85, 200, and 400 
diame‘ers. 


PRICE £153 10s. 0d. 
Telescopes as above, with Mir- 
rors, 4} in., 6} in., 94 in., 10} in., 
12}in., 13 in., or 15 in. diameter. 


PRICE LIST FREE, 


Just published, Sixth Edition, with 

much New Matter. 

A PLEA FOR REFLEC- 
TORS : Being a Description of the 
New Astronomical Telescopes, with 
silvered glass specula, and instructions 
for using and adjusting them, with 
many Illustrations and Coloured 
Frontispiece of Jupiter. By JOHN 
BROWNING, F.R.A.S. — One 
Shilling, post free. 


JOHN BROWNING, 
Optical and Physical Instrument Maser 
to H.M. Government, the Royal So- 
ciety, the Royal Observatories of Green- 
wich, Edinburgh, &c., &c. 
63, STRAND W.C., 
LONDON. 
Factory—Southampton_ Street and Exeter 
treet, London. 
Prize Medal. 1862. Established 100 Years f 


Microscopes, Spectroscopes, Opera 
Glasses, &c., 


; 
Of Nature trusts the mind which builds for aye.” —WoRDSwoRtH 4 
No. 441, VOL. 17] ee 
Registered as a Newspaper at the General Post Office. ] ro 
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MiCKOSCOPIC OBJECTS 
Of the highest attainable perfection, illustrating Anatom p, Paasislons, 
Botany, Entomology, and every branch ef Mi ical ce. J. D. 
Mollers New Typea Plates and Objects. Nobert’s Lin es. All materials 
and requisites for mounting. Unequalled Student's M pe, with Eng- 
lish r-inch and }-inch objectives, Five Guineas. a Post free, wi 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 
EDMUND WHEELER, 48n, Tollington Road, Holloway, London, N. 


THE MIDDLESEX HOSPITAL 
MEDICAL COLLEGE. 
SUMMER SESSION, 1878 


Lectures and Clinical Instruction will commence on WEDNESDAY, 


May t. 
For prospectus, or further information relative to Scholarships, Clinical 
Appointments, Fees, &c., apply to the Dean or the Resident Medical 


Officer, at the Hospital. 
ANDREW CLARK, Dean. 


INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, W. 


The next ACTONIAN PRIZE will be awarded in the year 1879 to an 
Essay illustrative of the Wisdom and Beneficence of the Almighty ; the 
subject being ‘‘ The Structure and Functions of the Retina in all Classes of 
Animals, viewed in Relation with the Theory of Evolution.” The Prize is 
One Hundred Guineas, and will be awarded or withheld as the Managers in 


ROYAL 


LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON, Hyde House, Stourbridge, 
Has Opened a MICROSCOPIST’S and NATURALIST'S STUDIO at 
No. 173, ANN STREET, BIRMINGHAM. 
MELICERTA RINGENS, the beautiful Building Rotifer, and other 
Rotifers, Freshwater Sponge, Hydra, Polyzoa, Entomostraca, Volvox 
Globator, Nitella Translucens, showing the circulation of the sap, &c. 
Specimen — One Shilling, post free. Price List of Specimens on 
wit! Pp A AA A velope. 
. Weekly Announcements will be made in this place of Organisms ready 
for sale. 


MUSEUMS FOR SCHOOLS, 
COLLEGES, &c. 
MINERALS, FOSSILS, and ROCKS, s00 SPECIMENS, 
PRICE £10 Os. Od. 

200 Minerals, 200 Fossils, roo Rocks (or otherwise combined), Large size 
Specimens, arranged after the best authorities, in a Handsome Deal Stained 
Cabinet, or, Glass Top Show Table. 

THOMAS J. DOWNING, Mineralogist, &c., 
38, WHISKIN STREET, LONDON, E.C. 

N.B.—The Popular Scientific Pocket Cabinet Series, Price 2s. 6d., to 

illustrate Prof. Geikie’s Geological Primer, &c., as usual. 
Catalogues Free. 


their judgment shall think proper. . 

Competitors for the Prize are requested to send their Essays (with or 
without their names being affixed) to the Royal Institution, addressed to 
the Secretary, on or before the First of October, 1879 The adjudication 
will be made by the Managers in 1879. 


WILLIAM SPOTTISWOODE, Sec. R.I. 
April, 1878. 


UNITED WESTMINSTER (ENDOWED) 


SCHOOLS —UNDER-MASTER wanted for the Day School. Essen- 
tial qualifications. A good practical knowledge of Advanced Mathe- 
matics, Mechanics (Theoretical and Applied), Physics, and Chemistry ; 
and the usual English subjects and experience in Class-teaching. I ixed 
salary, £80; capitation, 4s. up to 600 boys (at present 500 in school) ; 
house-rent free, with coals and gas, and a share in the evening science 
work.—For further particulars (printed) apply at once to “ The Secre- 
tary,” Alexander Street, Victoria Street, S.W. 


SUNDAY LECTURE SOCIETY.—LEC- 
TWRES at ST. GEORGE’S HALL, LANGHAM PLACE, each 
SUNDAY AFTERNOON, commencing at Four o'clock precisely.— 
Sunday, April 14.—Anprew Witson, Esq., Ph.D., F.R.P.S.E.,' Lec- 
turer on Zoology and Comparative Anatomy in the Edinburgh Medical 
School, &c., on “Animal Development, and what it Teaches.” Illus- 
trated with numerous diagrams.—Members’ Annual Subscriptien, £1. 
Payment at the Door—One Penny, Sixpence, and (Reserved Seats), 
One Shilling. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various ini 
Boards. Fees moderate.—Apply to Prot. GarpNneR, at the Ri 
Polytechnic, er 44, Berners Street, W. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 


Sound General Education for Boys. 

Special attention te Science, particularly te Chemistry, both theoretieal 
ao racti 

Rebeeness to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. 3 Dr. Roscoe, 
F-R.S.; Dr. Angus Smith, F.R.S. Dr. Tyndsll, F.R.S.; Dr. Voelcker, 


F.R.S.; Dr. Wi F. 
C. WILLMORE, Principal. 


THE TELEPHONE. Arrangements for 
exhibiting or fixing on application to EDWARD PATERSON, 
TELEGRAPH ENGINEER, 3, BEDFORD COURT, COVENT 
GARDEN. Insulated Wires, Call Bells, Insulators, and Galvanised 
Wire for Overhead Lines. Elect: ic House Bells and all descriptions of 
Electrical Apparatus for experimental and other purposes. Price List 
post free for 2 stamps. 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL. 
SUMMER SESSION. 

Mr, H. W. S. WORSLEY-BENISON, F.L.S., the Lectureron Botany, 
will deliver Ten Lectures in addition to the ordinary number, the whole 
course having special relation to$the PRELIMINARY ScrunTIFIC M.B. Ex- 
AMINATION of the University of London, and including the additional 
subjects required under the new regulations. 


GEORGE COWELL, Dean, 


GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., he says: 
—“‘ As it is impossible to enable the reader to recognise rocks and mine- 
rals at sight by 2id of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
from Mr. TENNANT (x49, Strand), Teacher of Mineral at King’s 
College, London.” These Collections are supplied on the following 
terms, in plain Mahogany Cabinets:— 

teo Specimens, in Cabinet, with 3 Trays .. 

200 Specimens, in Cabinet, with 5 Trays 5 5 

300 Specimens, in Cabinet, with Drawers. 

400 in Cabinet, with 13 Drawers... 2% 0 
ore extensive Collections at se to 5,00e Guimeas each. 


TO CURATORS AND COLLECTORS. 
FOR SALE, a SPLENDID COLLECTION 


of our 1,000 choice Specimens of LONDON CLAY FOSSILS, the 
selection of which by a gentleman has taken many years to accomplish. 
Ta excellent condition, and neatly arranged in glass-top boxes and trays. 
Full particulars on application to 


W. H. SHRUBSOLE, Sheerness-on-Sea. 


i 

©2000 


TO DEALERS AND OTHERS, 
50,000 GOOD ORDINARY SPECIMENS 


of FRUITS, SHELLS, and VERTEBR£E from the London Clay, to 
be cleared out at an extremely low rate. OFFERS REQUESTED. 


iW. H. SHRUBSOLE, Sheerness-on-Sea. 


FOSSILS FROM THE LONDON CLAY 
OF SHEPPEY. 


Catalogue of the above, with ‘‘ Notes on the Geology of Sheppey,” /ost 
Sree on application 
too SELECTED SPECIMENS, representing about 40 species, ros. 
toe Fruits, Bones, Sheils, &c., 25. 64. 
W. H. SHRUBSOLE, Sheerness-on-Sea. 


GEOLOGY, PALAZONTOLOGY, AND 
MINERALOGY. 

JOHN TYM begs to call attention to his Educational Collections, specially 
selected to illustrate the methods adopted by authors of elementary works. 
Collections at prices varying from 14s. to £4 10s. have been arranged to 
assist students in reading the text-books of Lyell, Page, Davis, Bonney, 
Skertchley, Jukes, Geikie, Collins, Dana, Nicholson, &c. 


Catalogues post free. 
Address :—JOHN TYM, CASTLETON, DERBYSHIRE, 
SHEFFIELD. 


GEOLOGICAL BOOKS. 


Catalogue of New and Second-hand Books on Geology, Mineralogy, 
Mining, Chemistry, Metallurgy, and Allied Sciences, containing many rare 
and interesting works on sale at low prices, of 


JAMES R. GREGORY, 
GEOLOGIST, &c., 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
May be obtained on application. 
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AN ASTRONOMICAL OBJECT-GLASS 


in Cell, 6y,-inch clear aperture, for Sale-—Apply to J. B. DANCER 
Manor "House, Ardwick, J 


AN EQUATORIAL TELESCOPE 
with a fine 4}-inch Object Glass, for Sale. Apply to J. B. DANCER, 
Manor House, Ardwick, Manchester. 


To Geologists and Naturalists. 

ORFORD CASTLE FOSSILS. 
The Cutting near Orford Castle in which these rare ge A beautiful Fossils 
have been found, as advertisedin NaTurg last , is still open, and more 
than twelve thousand Specimens, ali carefully P arene pag 2 by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
of may be obtained writing to THomMas 

coward Road, South Norwoed, S.E., enclosing 


JHEMICAL APPARATUS & SCIENTIFIC 
INSTRUMENTS. 


Porcelain, Glass, Stone, Wood, and ‘Metal Apparatus for Chemical 
and Philosophical Purposes and Lectures, 
ELECTRICAL, MEDICAL, AND EXPERIMENTAL 
COILS AND APPARATUS. 
BUNSEN’S MODIFIED FILTER PUMPS, 
FROM ros. 8d. TO 67s. 
ELECTRICAL BATTERIES AND ELEMENTS. 
SETS OF APPARATUS 


According to Prof. Valentin’s “‘ Book of Chemistry,” and Prof. Attfield’s 
“Manual of Chemistry.” 


Sets of Apparatus as - sae by the Government Schools, always 
ready and kept in stock. 


Catalogues will be sent gratuitously. A liberal Discount allowed 
to Wholesale Buyers. 


WHOLESALE IMPORTERS AND MANUFACTURERS, 


AUG. BEL & 
34, MAIDEN LANE, STRAND, LONDON, W.C. 


‘ote AGENTS FoR GreNetT’s BATTERIES AND Nopot’s MIcrRoscopgs. 


“That excellent periodical THz GarpENn.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
of oo ef in all its Branches. Founded and Conducted by 
—— F.L.S., Author of “Alpine Flowers for English 
Gardens,” 
A Coloured Plate i is now issued with every number of The Garden. 

“Mr. Robinson’s valuable and elegant weekly.”—Saturday Review, 
Aug. roth, 1872. 

‘he following are some of the subjects regularly treated of in its pages :— 
The Flower Garden. Hardy Flowers. 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household, 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa Gray says: ‘* It seems admirably adapted to 4 wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.’ 

6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s.; Halfa Year, 14s. ; Quarter of a 
Year, 7s. Address all letters concerning Subscriptions to—The won of 
The Garden, 37, Southampton.Street, Covent Garden, London, W. 


THE BEST FARMERS’ NEWSPAPER. 
THE CHAMBER OF 
AGRICULTURE JOURNAL 
AND FARMERS’ CHRONICLE, 

Edited by JoHN ALGERNON oom Sonne to the Central Chamber 

culture, 
and proceeding of Chambers 
members), on ti arming, of 
The London Comm, Seed, Hop, Cattle, and other Markets of Monday are 
'y reported in this Journal, w hich is despatched the same evening so 
as to ensure delivery to a subscribers by the first post on Tuesday 
morning. Price 34., or prepaid, 15s. a year post free, 
Published by W. PICKERING, 21, Arundel Street, Serand, W.C. 


WANTED.—Clean Copies of NATURE, 


Linnean, Zoological, and Entomological Societies ; Reviews and 
Natural History Books. 


NORTH BRITISH AGRICULTURIST, 


Is the only Agricultural Journal in Scotland, and circulates onuutnde 
amongst landed proprietors, factors, farmers, farm- and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of eer 

The AGRICULTURIST also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afternoon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are oom of the Meetings of the Royal Agricultural Society 
of England, the Royal icultural Society of Ireland, the Highland and 
Agricultural Society of fie vee the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations throughout Great Britain 
and Ireland. 

For ee addressing themselves to Farmers a better medium does 
not exist ° 

Price 3d. By post, 34d. Annual Subscription, payable in advance, 14s. 

Office.—-377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 

EsTABLISHED 1843. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by J. W. Dovctas, R. McLacutan, F.R.S., E. C, Rvg, F.Z.S, 
and H H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post-free. The volumes com- 
mence with the June number in each year. 

Vols. I.to V. (strongly bound in cloth) may be obtained by purchasers o1 
the entire set to date, at the increased price of 10s. each ; the succeeding 
vols. may be had separately or together, at 75. each. 

London: JOHN VAN VOORST, 1, Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 
Revigw OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
CORD. 
The Organ of the Country Brewers. 

‘* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6¢. per annum, post free, dating frem any quarter-day. 
Single Copies, rs. each. Registered for transmission abroad. 
Offices—s, Bond Court, Walbrook, London, E. Cc. 


On the rst of every Month, price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Jounn T. CarRINGTON, 
With the Assistance of 
Freperick Bonp, F.Z.S. Freperick Situ, F.L.S. 
Epwarp A. Fitcu. J. Jenner Wer, F.L.S. 
Joun A. Power, M.D. F, Bucuanan Wuiter, M.D. 


The Entomologist was founded for the purpose of diffusing information 
with regard to the science generally, aud especially respecting Insects in- 
jurious to Farm or Garden; for Kecording the Capture of Rarities; and 
for Figuring Varieties. Monthly Lists of Duplicates and Desiderata are 
published. 

Interesting articles on all branches of the science are promised by leading 
entomologists. Especial attention is given to the printing of the WoopcuT 
which are numerous. ‘There are occasionally CoLourzep 
PLATES. 

SIMPKIN, MARSHALL, and CO., Stationers’ Hall Court. 


On the 1st of every Month, price One Shilling. 


THE ZOOLOGIST; 
A MONTHLY OF NATURAL HISTORY. 
New Series, Edited by 
J. E. Hartine, F.L.S., F.Z.S. 
Original Articles by well-known Naturalists in every branch of Zeelegy ; 
Occasional Notes on the Habits of Animals; Notices of the Arrival and 
Departure of Migratory Birds ; Records of the Occurrence of Rare Birds 
in the British Islands ; Observations on the Distribution and Migration ot 
British Fresh-water Fish ; Notices of the Capture off the British Coasts of 
New or Rare Marine Fish ; Reports and Notes from Local Aquaria ; Con- 
tributions to the Natural Histery of British Reptiles; Local Lists of 
British Land and Fresh-water Mollusca, with Remarks on the Haunts and 
Habits of the Species ; and other matters of general interest to those who 
delight in Natural History. Reports of the Scientific Meeti of Lv 
otices 


No. 56.—Address Nature Office, 29, Bedford Street, Strand W.C. 


JOHN VAN VOORST, 1, Paternoster Row. 
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NOW READY, PRICE 7s. 6¢., THE FIRST NUMBER OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 


(With the co-operation in England of Pror. A. GAMGEE, F.R.S., oF MANCHESTER ;_PRoF. W. RUTHERFORD, F.R.S., 
oF EDINBURGH ; Pror. J. B. SANDERSON, F.R.S., oF LoNDON ; and in America of Pror. H. P. BOWDITCH, or 
Boston ; Pror, H. N. MARTIN, oF BALTIMORE) by 


DR. MICHAEL FOSTER, F.R.S., 


OF TRINITY COLLEGE, CAMBRIDGE. 


The “ JouRNAL oF PuysioLoGy” has been established with the view of meeting a want, which has 
long been felt, of a periodical devoted exclusively to the publication in the English language of the results 
of physiological research. 

The large number of the papers published in it will, in all probability, be those belonging to what 
is sometimes called “ experimental physiology.” It is hoped that the JouRNaL will also serve as a record 
of researches on the physiological action of medicines and poisons, and of physiological interpretations 
of pathological phenomena. Histological papers of physiological as distinguished from morphological 
interest, will also be welcomed. 

The greater part of the JourNAL will consist of original communications. It is proposed, however, 
to insert from time to time cr##ica/ reports of special topics of controversy or interest. 

A feature in the Journat will be the publication in each part or number of a catalogue raisonné 
of the titles of all papers of physiological interest published since the preceding number. At the end of 
each year these will be re-arranged in an annual catalogue. No exertions will be spared to make this 
catalogue as complete as possible. 

It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. 
Every effort, however, will be made to prevent any unnecessary irregularity in the appearance of the 
successive parts. About four or six parts, the exact number depending on the size of the several parts, 
will form a volume of about 500 pages. The volume will not necessarily coincide with the year; its 
issue, like that of the constituent parts, will depend on the abundance of contributions. 

The subscription-price for the volume, fost free, will be, when paid in advance— 

For Great Britain or America ses 41 or $5,25 (gold). 
Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate 
of £1 11s. 6d, per volume, the exact price of each part, dependent on its size, &c., being marked on 
the cover. 

The Journat will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England 
and at 22, Bond Street, New York, in the United States, to whom at either place all subscriptions may 
be paid, and business communications addressed. 


VOL.I. NO. 1. PRICE 7s. 


CONTENTS. 


PRIESTLEY, J. An Account of the Anatomy and Physiology of Bitrachian Lymph-Hearts (mainly Bibliographical), 

PRIESTLEY, f: Contributions to the Physiology of Batrachian Lymph- Hearts (Pl. L) 

GAMGEE, A., and J. PRIESTLEY. Concerning the Effects of the Heart of Alternate Stimulation of the Vagi. 

TROTTER, COUTTS. Note on * Fechner’s Law.” 

STIRLING, W. On Hyperplasia of the Muscular Tissue of the Lungs. (PI. II.) 

LANGLEY, J. N. Some Remarks on the Formation of Ferment in the Sub-maxillary Gland of the Rabbit. 

RINGER, SYDNEY, and W. MURRELL. Concerning the Effects on Frogs of Arrest of the Circulation, and an Explanation 
of the Action of Potash Salts on the Animal Body. 

LANGLEY, J. N. On the Physiology of the Salivary Secretion. 

BOWDITCH, H. P. Does the Apex of the Heart Contract Automatically ? 

List of Titles of Books and Papers of Physiological Interest, Published since Dec. 31st, 1877. 


| 4; 
| 
i TH 
i jou 
sub 
Ne 
dea 
Ani 
mat 
4 peri 
the 
: non 
gate 
the 
DR. 
DR. 
q Dr. 
Dr. 
DR. 
DR. 
DR. 
M. | 
M. 
Dr. 
j Dr. 
Dr. 
f MR. 
PRO 
MR. 
DR. 
DR. 
Dr. 
Dr. 
ORI 
: 
f 
CRI 
CLI 
ABS 


78 


tion 


April 11, 1878] NATURE cxciii 


To be published Quarterly, price Three Shillings and Sixpence each number. 


No. 1 now READY 


BRAIN: 
A JOURNAL OF NEUROLOGY. 


EDITED By Drs. BUCKNILL, CRICHTON-BROWNE, FERRIER, 
AND HUGHLINGS-JACKSON. 


Tue Editors of “Brain” make no apology for adding another to the already long list of British scientific 
journals. The want has been long felt of a periodical devoted to the discussion of the undermentioned 
subjects, not yet adequately represented in existing medical and scientific serial literature. 

On the Continent and in America there are many journals which treat specially of Diseases of the 
Nervous system, but in this country, although in addition to the ordinary medical periodicals, we have journals 
dealing with mind and Mental disease, there are none which include in their scope all that relates to the 
Anatomy, Physiology, Pathology, and Therapeutics of the Nervous System. These will form the subject- 
matter of ‘‘ BRAIN ”’—a title not intended as restrictive, but as representative of the whole Nervous System, 
peripheral and central, as the sub-title, “ JournaL or Neuro.ocy,” indicates. The functions and diseases of 
the nervous system will be discussed, both in their physiological and psychological aspects ; but mental phe- 
nomena will be treated only in correlation with their anatomical substrata, and mental disease will be investi- 
gated as far as possible by the methods applicable to nervous diseases in general. 

The best guarantee of the adequate fulfilment of this programme will be found in the subjoinéd list of 
the names of those who have promised their support to “‘ BRAIN.” 


CONTRIBUTORS TO “BRAIN.” 


DR. CLIFFORD ALLBUTT. | Dr. DAVIDSON. __. |. Dr. W. MOXON. 
Dr. ALDRIDGE. | Dr. E. H. DICKINSON. | Dr. MURIE. 

(Dr. ALTHAUS. | Dr. DRESCHFELD. | M. PITRES. 
DR. MCCALL ANDERSON. M. DURET. Dr. LAIDLAW PURVES. 
DR. RINGROSE ATKINS. Dr. R. FARQUHARSON. Dr. A. RABAGLIATI. 
DR. CHARLTON BASTIAN. Pror. F. R. FRASER. Dr. LOCKHART ROBERTSON, 
DR. HUGHES BENNETT. Dr. FOTHERGILL. Mr. G. J. ROMANES. 
M. BOURNEVILLE. Dr. LONG FOX. Dr. JAMES RORIE. 
M. BOYER. Dr. GOWERS. Dr. JAMES ROSS. 
Dr. BROADBENT. Mr. JONATHAN HUTCHISON, | Prof. SANDERS. 
Dr. LAUDER BRUNTON. Dr. IRELAND. Dr. BURDON SANDERSON. 
Dr. BUZZARD. Dr. KESTEVEN. Dr. SAVAGE. 
Mr. BRUDENELL CARTER. Dr. KLEIN. Dr. LEWIS SHAPTER. 
Pror, CHARCOT. Dr. LAWSON. Pror. GRAINGER STEWART 
Mr. CROCHLEY CLAPHAM, Dr. BEVAN LEWIS. PRoF. W. STIRLING. 
Dr. C. S. W. COBBOLD. Mr. G. H. LEWES. Dr. OCTAVIUS STURGES. 
DR. LOCKHART CLARKE. Mr. THOMPSON LOWNE. Dr. W. I. TREUTLER. 
Dr. JOSEPH COATS. M. MAGNAN. Pror. TURNER. 
Dr. COGHILL. DR. MAHOMED. | Pror. WESTPHAL, 

CONTENTS. 


ORIGINAL ARTICLES :— 
On the Symptom-Significance of Different States of the Pupil. By Jonathan Hutchinson, F.R.C.S. 
Motor-Feelings and the Muscular Sense. By George Henry Lewes, 
On the Réle of the Dura Mater and its Nerves in Cerebral Traumatism. By H, Duret, 
On Some Symptoms of Organic Brain Disease. By W. R. Gowers, M.D, 
On Brain Forcing. By B, T. Clifford Allbutt, M.D. 
On the Comparative Structure of the Cortex Cerebri, By Bevan Lewis, F.R.M.S. 
On Skull Mapping. By Crochley Clapham, L.R.C.P. Lond. 
CRITICAL DIGESTS AND NOTICES OF BOOKS :— 
xtudes Expérimentales sur les Traumatismes Cérébraux, Thése pour le Doctorat en Médecine. H. Duret. By David 
Ferrier, M.D. 
Bateman on Darwinism, &c. By J. C. Bucknill, M.D. 
CLINICAL CASES :— 
Case of Cerebral Tumour. Symptoms Simulating Hysteria. By A. Hughes Bennett, M.D. 
Two Cases of Lead Palsy. By T. Buzzard, M.D. 
Cases of Cerebral Excitement Treated by Mustard Baths, By A, R, Urquhart, M.D. 
ABSTRACTS OF BRITISH AND FOREIGN JOURNALS. 


Messrs. MACMILLAN anp CO., 29 and 30, Bedford Street, Covent Garden, London, W.C. ; and 
22, Bond Street, New York. 
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PUBLICATIONS OF THE 
CAMBRIDGE UNIVERSITY PRESS. 


Now ready, demy 8vo, cloth, 16s, 


THE ANALYTICAL THEORY OF HEAT. By Joseph Fourier. Translated, 

with Notes, by A. Feerman, M.A., Fellow of St. John’s College, Cambridge. 

‘* Fourier’s treatise is one of the very few scientific books which can never be rendered antiquated by the progress of science, 
It is not only the first and the greatest book on the physical subject of the conduction of Heat, but in every chapter new views are 
opened up into vast fields of mathematical speculation. 

‘* Whatever text-books may be written, giving, perhaps, more succinct proofs of Fourier’s different equations, Fourier himself 
will in all time coming retain his unique prerogative of being the guide of his reader into regions inaccessible to meaner men, however 
expert.”—£xtract from Letter of Professor Clerk Maxwell. 


A TREATISE ON NATURAL PHILOSOPHY. VolumelI. By Sir W. Thomson, 
LL.D., D.C.L., F.R.S., Professor of Natural Philosophy in the University of Glasgow, Fellow of St, 
Peter’s College, Cambridge, and P. G. TAIT, M.A., Professor of Natural Philosophy in the University of 
Edinburgh, formerly Fellow of St. Peter’s College, Cambridge. [Mew Edition in the Press, 


ELEMENTS OF NATURAL PHILOSOPHY. By Professors Sir W. Thomson, 
and P.G. TAIT. Part I. 8vo, cloth. 9s. 


“This work is designed especially for the use of schools and junior classes in the Universities, the mathematical methods being 
limited almost without exception to those of the most elementary geometry, algebra, and trigonometry. Tyros in Natural Philosophy 
cannot be better directed than by being told to give their diligent attention to an intelligent digestion of the contents of this excellen 
vade mecum.”—Iron. 


AN ELEMENTARY‘TREATISE ON QUATERNIONS. By P. G. Tait, M.A, 
Professor of Natural Philosophy in the University of Edinburgh; formerly Fellow of St. Peter’s College, 
Cambridge. Second Edition. Demy 8vo. 145. 


LONDON: CAMBRIDGE WAREHOUSE, 17, PATERNOSTER ROW. 


CHANNEL ISLANDS’ BRYCE M. WRIGHT'S LATEST ARRIVALS. 


MINERALS.—Some magnificent Vivianites and an unique 
specimen of Ludlamite from Cornwall, Langites, Wood- 


ZOOLOGICAL STATION, | 


FOSSILS.—A very fine specimen of the Z?/eosaurus dollensis 
from Wurtemberg, 6 feet in length. 


ST. HELIER’S, JERSEY. POTTERY.—A large assortment of Peruvian Pottery from 


the Collection of Sig. de la Quittana (Consul-General). 
Gems and Precious Stones of every description. 


BRYCE M. WRIGHT, F.R.G.S8., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


Pending erection of the permanent Buildings, 
arrangements have been made for placing private 
rooms with tables and apparatus at the disposal of NEW EDITION OF GANOT'S PHYSICS 


a limited number of Naturalists and Students, with | Now ready, in large crown 8vo, illustrated by 4 Coloured Plates and 20 
Woodcuts, price r5s., cl 


every assistance in obtaining subjects for investi: | pEEMENTARY TREATISE on PHY. . 


gation. SICS, Experimental and Applied, for the use of Colleges and Schools. 
Translated and Edited, with the Author’s sanction, from Ganot’s “ Elé- 

ments de Physique” by E. Atkinson, Ph.D., F.C.S., Professor of 

For terms and further particulars, apply to the 


‘ _- of some fresh matter, has increased by about sixt the size of the book 
4, Marine Terrace, St. Helier’s, Jersey. as it stood in the Seventh Edition, The new matter includes sinty-two 
additional illustrations. 


ee eee By the same Translator, in crown 8vo, price 7s. 6d. 


GANOT’S NATURAL PHILOSOPHY for 


Marine Invertebrate and other Specimens s GENERAL READERS and YOUNG PERSONS. Second Editi 
tored revised ; with a Coloured Plate and 464 Woodcuts. 


and supplied to Museums and Science Schools, &e. London: LONGMANS & CO, 
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DIARY OF SOCIETIES. 


LONDON 
THURSDAY, Apriv 11. 

Royvat Society, at 8.30.—The Acceleration of Oxydation caused by the 
Least Refrangible End of the Spectrum : Capt. Abney, F. R.S.—Summary 
of an Experimental Inquiry into the Function of Respiration at Various 
Altitudes: Dr. Marcet, F.R.S.—On Stresses in Rarefied Gases arising 
from Inequalities of Temperature : J. Clerk Maxwell, F.R S.—Note on 
the Existence of Carbon in the Coronal Atmosphere of the Sun: J..N. 
Lockyer, F.R.S.—On the Physiological Action of the Poisonous Principle 
of Urechites suberecta: J. J. Bowrey. 

Society oF ANTIQUARIES, at 8.30.—On a Greek M ipt containi 
Account of Monastic Life at Cyprus, circa a.D. 1209: Rev. F, E. Ween. 
MATHEMATICAL Society, at 8.—Second Notice on the Characteristics of 
the Modular Curves, and Note sea tothe Theory of the Division of 

the Circle: Prof. H. J. S. Smi F.R.S.—Frullani’s Theorem : 
Leudesdorf, 

Rgzee INSTITUTION, at 3,—On the Chemistry of the Organic World: Prof. 

ewar. 

Lonpon INSTITUTION, at 7.—Growth of Ideas and Customs: E. B. Tylor. 

WatrorD Naturat History at 8. 

FRIDAY, ApRIL 12. 

Rovat InstiTuTION, at 9.—The Distribution of Plants in North America: 
Sir Joseph D. Hooker. 

QuEKETT MicroscopicaL at 

SAT. URDAY, APRIL 13. 


Puysicav Society, at 3. 
RovaL INsTITUTION, at 3.—The Clavecinistes and their Works (with 
Musical Ilustrations): Prof. Pauer. 
SUNDAY, 14. 
Sunpay Lecture Society, at 4-—Animal Development : Dr. Andrew 


Wilson, 
MONDAY, 15 

Victoria INsTITUTE, at 8.—The Formation of Valleys : G. Rae 

Society oF Arts, at 8.—Cantor Lecture; Preservation of eal Sub- 
stances: Dr. B, W. Richardson. 

TUESDAY, Apriv 16. 

ZootocicaL Socigty, at 8.30.—Observations upon the Uraniide, a | 
of Lepidopterous Insects, with a Synopsis of the Family anda Monograp 
ot Coronilia,, one of the Genera of which it is Composed : Prof. J. O. 
Westwood.—Contributions to the Ornithology of the Philippines, No. 
VIII. On some Luzon Birds in the Museum at Darmstadt : The Marquis 
of Tweeddale, F.R.S.—Further Notes on the Stridulating Organ of 
Palinurus vulgaris: T. Jeffrey Parker.—On a New Species ot Finch 
from the Feejee Islands: Dr. O, Finsch, C.M.Z.S. 

INSTITUTION OF CiviL ENGINEERS, at 8. 

SratisticaL Society, at 7.45.—The Debts of Sovereign and Quasi- 
Sovereign States: Hyde Clarke. 

HortTIcuLTuRAL Socrety.—Scientific Committee, at 1. 

SocigtTy oF ARTs, at 8.—African Section. 

WEDNESDAY, Apri 17. 

Gzotocicat Soctrgty, at 8.—On the Geological Results of the Polar has 
dition under Admiral Sir George Nares, RN., F.R.S. : Capt. 
Feilden, R A., and C. E. De Rance.—On the Palzontological Results of 
the Polar Expedition under Admiral Sir George Nares, R.N, 

Capt. H. W. Feilden, R.A., and R. Etheridge, F.K.S. —The {sare 
poraneous Appezrance of the Teesdale Whin Sul : C, T. Clough. 

METEOROLOGICAL SociETY, at 7.—On the Application of Harmonic Analysis 
to the Reduction of Meteorological Observations, and on the General 
Methods of Meteorology: The Hon. Ralph Abercromby, F.M.S.—On 
some Peculiaritics in the Migration of Birds in the Autumn and Winter of 
1877-78 : John Cordeaux, B.A. 

Socigty or at 8.—Historical Outlines of the Buddhist 
Faith: Sir Patrick Colquhon, Q.C. 

Croypon MicroscopicaL at 8.30. 

THURSDAY, Apriv 18 

Linnean Society, at 8.—On the Geographical Distribution of the Gulls 
and Terns (Laridz): Howard Saunders.—Remarks on Root Growth : Dr. 
Maxwell Masters —Notes on the Action of Limpets (Pate//a) in Sinking 
Pits in and Abrading the Surface of the Chalk at Dover: J. Clarke 
Hawkshaw.—On the Fertilisation of Meyenia erecta: R. Jewin Lynch. 

CueMICAL Socigty, at 8.—On Terpin and Terpinol: Dr. W. A. Tilden.— 
The Poisonous Principle of Urechites suberecter: J. Bowrey. —On the 
Temperature at which a few of the Alkaloids Sublime as Determined by 
an Improved Method: A, Wynter Blyth. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the a a, of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the aa 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators bee required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm, 


R. 8. NEWALL & CO., 130, Pe W.C. 
ATERLOO ROAD, 
68, ANDERSTON QUAY, GLASGO 


MANUFACTORY—GATESHEAD-ON-TYNE. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 

A CATALOGUE OF CHEMICAL APPARATUS : 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 

Most Complete and Cheapest List of Apparatus, 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 

LONDON 


BURGOYNE, BURBIDGES, CYRIAX, & FARRIES, 


MANUFACTURING AND OPERATIVE CHEMISTS, 
16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations upon application, 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, EC. 


and full Instructions by Post, 6 Stamps. 


W. LADD & CO.,, 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 
11 & 12, BEAK STREET, REGENT STREET, W. 


LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in a 
Mahogany and Glass Case, This instrument is immediately 
available in any condition of the atmosphere. 


The above improvements can be applied to Holtz Machines of 
old 


form. 


MRS. SPOTTISWOODE’S POCKET POLARISING APPA- 
RATUS, complete in Case, post free 3/. 85. 6c. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case. 


ALSO, 
Philosophical Apparatus of every Description, 
Illustrated Catalogue, Sixpence. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application, 
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THE TELEGRAPHIC JOURNAL 


AND 
ELECTRICAL REVIEW. 
Published on the rst and rsth of the month, price 4d.: Subscription 
Annum, post free in Great Britain, yh! - 
CoNTENTS FoR MARCH 1. 
1.—Telegraphic Communications with the Cape and Bermuda. 
—— for Recording Electric Telegraph Signals. (Illus- 
trated. 
3-—On Stratified Discharges from a Condenser of Large Capacity. 
4.—Hasler’s Electric Water-Level Indicator. (Illustrated. 
5.—On the Interpretation of some Experiments (of Faraday’s) relating to 
the Inductive Effect produced by the Rotation of a Magnet on its 


Axis. 
6.—Notes, Patents, Correspondence, &c, 


7.—Proc g 
8.—General Science Columns. 
9.—City Notes. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


Now ready, 8vo, cloth, 30s. 
PHOTOGRAPHED SPECTRA. One Hun- 


dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 
; and with Plate of the Solar 
pectrum (showing bright lines), compared wii e Air Spectrum. B 
j. RAND CAPRON, F.R.AS. 
London: E. & F. N. SPON, 48, Charing Cross. 
New York: 446, Broome Street. 


In 8vo, price 10s. 6<. 


The GERM THEORY of DISEASE. By 
T. J. MACLAGAN, M.D., Examiner in Practice of Medicine and 
Pathology to the University of Aberdeen. 


“ Places before us in clear and unmistakable terms what is meant by the 
Germ Theory of Disease.” —Lancet. 

“*A suggestive book. ... The profession should be grateful to Dr. 
Maclagan for showing the oneal pelea of the advocates of the germ theory 
at the present time.”—London Medical Record. 

“A work of a very high order of merit. . . . will have a very great influ- 
ence in forming the opinions of those medical inquirers who have not yet 
come to any decided conclusions. We cordially recommend the book to 
all. The perusal of it will open up a new train of thought to many persons. 
It is a book that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

** An able and exhaustive inquiry.”—Pudlic Health. 

** An excellent monograph.” —Zrit. and For. Med.-Chir. Review. 


MACMILLAN & CO., London, 
THE “HANSA,” 


Published since 1864, in Hamburg, is the only independent fessional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to. at least ; frequent supplements and drawings. Subscription 
at any time ; preceding cmnbens of the year furnished subsequently. Price 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
a: considerable abatement for 3, 6, 12 months’ insertion. Business 

ce: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander 8. 


‘Geology of Oxford, and the Valley of 


THE THAMES. By JouNn Pui1tirs, M.A., F.R.S., 
Professer of Geology, Oxford. 8vo, cloth. 1/. Is, 

“It may be cordially and confidently ded to all logists to 

whom the Secondary rocks of England are a subject of interest.”—Academy. 

“* A most important contribution to the knowledge of the ancient history 

of the earth, and supplics a need which happens just at this time te be 

keenly felt.”—Nature. 
MACMILLAN & 60., LONDON. 


MOTTERSHEAD AND CO. 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, — Pure Chemicals, &c., post 


Orders of £2 value and upwards delivered carriage-paid to an 
railway station in England or Wales, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER, 


c. TISLEY & Co 
OPTICIANS, ” 


BROMPTON ROAD, S.W. 
(Close to South Kensington Museum). 


THE PHONEIDOSCOPE. 
An Instrument for Clearing bes Liquid Films under the 


Being a visible demonstration of the Vibratory and Molecular Motion of a 
Telephone Plate. 

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, ros. 6a. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

Ss. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 

TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


HOW & CO”S COMPLETE MICRO- 


HOW €6’S POPULAR BINOCULAR 


MICROSCOPE, £12 125. 
OW & STUDENT’S MICRO- 


Cco.’S 
SCOPE, 45 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 


See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 


VIEWS. 
HOW & CO’S NEW LANTERN—The 
KALOPHANERON.” 
HOW & CO.’S GEOLOGICAL SLIDES 
for the LANTERN. 
See How & Co.’s Catalogue of Lanterns, post free, 64. 
JAMES HOW AND CO., 
5 ST. BRIDE STREET, LONDON. 


THE JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by Henry Trimen, M.B., F.L.S., British Museum ; assisted by 
S. le M. Mocrg, F.L.S., Royal Herbarium, Kew. 

On and after January 1, 1878, the JOURNAL OF BOTANY will be 

rinted and published by T. P, Newman, 32, Botolph Lane, E.C., to whom 
Cabscriptions for 1878 should be sent. The volume for 1877 (price 16s. 6¢., 
bound in cloth), covers for the volume (price r1s.), and back Numbers, can 
also be obtained of Mr. Newman. The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom. Post-Office Orders 
payable at EASTCHEAP. 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 
~ » is allowed by upwards of 500 Medical Men to be the most effec- 
tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
soft bandage being worn round the body, while the requisite 
resistin; oe is ag ome by the MOC-MAIN P. and 
PATEN LEVER, fitting with so much ease and closeness 
\, that it cannot be detected, and may be worn during sleep. A 
f descriptive circular may be , and the Truss (which cannot 
Y fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


yj Price of a Single Truss, 16s., 21s., 265. 6d., and 315. 6d. 
Double ,, 315. 6d., 42s., and 525. 
Umbilical’, 42s. and 52s. 6d. 


Pam Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6d., 7s. 6d., 10s., and 16s. 
Postage free. 

JOHN WHITE, Manufacturer, 228, Piccadilly, London. 


HOLLOWAYS PILLS 


MEDICINE 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; «a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 
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MICROSCOPIC SPECIALITIES. 


Series I.—24 Pathological Preparations, in Case £2 2 0 Series V.—24 Preparations from the Frog, in 
», Educational 220 », A.—48 Diatomacez (selected)... ... 210 0 
1V.—48 Physiological 440 » B—24 (very rare)... ... 6 


Whole Insects and Parts of Insects and Pathological and Physiological Preparations in great and constantly increasing variety, and 
of most valuable descriptions. 15s. to 30s. per doz. 


Descriptive Lists and full particulars on application to 


ARTHUR C. COLE & SON, 


( ST. DOMINGO HOUSE, OXFORD GARDENS, NOTTING HILL, LONDON, W. 
Late of 62, St. Domingo Vale, Everton, Liverpool. 


JUST PUBLISHED, PRICE 18s. 


(with numerous Engravings and Maps), 


POPULAR ASTRONOMY. 


SIMON NEWCOMB, LL.D., 


Professor U.S, Naval Observatory. 


‘* The great reputation which the author of this work has merited and enjoys, both in this country and in Europe, is a sufficien 
guarantee of its excellence. . . . He has dwelt especially upon those topics which have just now a popular and philosophic 
interest, carefully employing such language and such simple explanations as will be intelligible without laborious study. Technical 
terms have as much as possible been avoided. Such as were employed of necessity, and many that occur elsewhere, have been fully 
explained in a copious glossary at the end of the book. The value of the work is also enhanced by maps of the stellar heavens, with 
numerous diagrams and engravings. With its abundant aid, the reader cannot fail to derive both pleasure and entertainment from 
the study of what is the most ancient as well as the most elevating and inspiring of all the natural sciences. . . . Prof. Newcomb, 
throughout his whole volume, preserves his well-known character as a writer who, in treating of scientific subjects, fully understands 
the art of bringing them within the range of popular comprehension. Although his book is a valuable addition to scientific 
literature, it is fully calculated to hold the attention of the general reader.” —New York Times. 


THE MORPHOLOGY OF THE SKULL. 


By Prof. W. K. PARKER, F.R.S., and G. T. BETTANY, M.A. 


THis work contains anatomical descriptions of seven principal types of skull at definite stages of 
development, from the first appearance of cranial elements to the attainment of the adult condition. Thus 
all the important parts are traced through their successive transformations. Concise summaries are also given 
of nearly every stage, as well as more extended reviews of the course of development of particular forms. 
A preliminary chapter furnishes a groundwork of vertebrate embryology, with especial reference to the head. 
The most important morphological facts in the cranial structure of other vertebrates than those selected at 
types are brought together in appendices to the chapters. Finally a detailed estimate is given of our present 
knowledge of the skull, and some theoretical questions, including the bearing of the investigation on evolution, 
are dealt with. The book is illustrated with 86 woodcuts, nearly all from Prof. Parker’s drawings. 


London: MACMILLAN & CO. 
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PUBLISHED QUARTERLY, PRICE 2s. 6d. 
THE 


NEW QUARTERLY MAGAZINE. 


Wirn the number for April, 1878, the New QuaARTERLY MAGAZINE enters upon a new phase. Its scope will be 
considerably enlarged by the introduction of social and political topics, to be treated by the leading writers of the day. Critical 
notices of the most important books of the quarter, and, as far as necessary, of the more important criticisms that have appeared 
of them, will also be added. First-class Fiction, to the average amount of a one-volume novel, will be another prominent feature. 
In addition to this, there will be in every number at least one article containing original research of a scientific, artistic, or literary 
nature, For this there is at present absolutely no organ in our periodical literature, the monthly magazines being unable, and the 
quarterlies unwilling, to afford the necessary space for comprehensive treatment. The average number of pages in each issue will 
be 250, a figure considerably in excess of any other organ of high-class literature published at the same price, and all but equal 
to that of the six-shilling Quarterlies. The variety of topics touched upon will be in proportion to this amount of matter, and no 
important phase of English and foreign life and literature will remain unnoticed. For the treatment of scientific questions the 
Editor has endeavoured to secure the services of specialists ; but literary excellence and general attractiveness will be an indispensable 
condition of acceptance of any contribution, however scientifically valuable. While endeavouring to give due prominence to 
writers of established reputation, the NEW QUARTERLY MAGAZINE will not indulge the craving, too common nowadays, for 
‘*names ” gud names, that is, regardless of the intrinsic value of the work to which they are appended, The spirit in which the 


Magazine will be conducted may best be described as essentially modern, 


The strict party distinctions of Whig and Tory have 


become a thing of the past, and the old-established quarterly organs of thése parties have little or no contact with modern thought 


and feeling, 


party, and of the highest literary ability, have promised their co-operation. 


The want in our literature thus indicated the NEw QUARTERLY MAGAZINE will supply, and writers of all shades of 


[Zhe April Number is now ready. 


NEW WORK BY MR. -PROCTOR. 
Demy 8vo, cloth extra, 12s. 6d. 


MYTHS and MARVELS of ASTRONOMY. 
By — A. PROCTOR, Author of “Other Worlds than 
Ours,”” &c. 

“*Mr. Proctor, who is well and widely known for his faculty of popularis 
ing the latest results of the science of which he is a master, has brought 


together in these fascinating chapters a curious collection of popular beliefs | 


concerning divination by the stars, the influences of the moon, the destina- 


tion of the comets, the constellation figures, and the habitation of other — 


worlds than News. 

“The reader who begins this charming volume—a dozen chapters to as 
many instances of erroneous observation or superstitious pone 
hardly fail to pursue it t» the end.””—Graphic. 


DR. DORAN’S LAST WORK. 


Demy 8vo, cloth extra, ras. 6d. 


MEMORIES of OUR GREAT TOWNS. | 


With Anecdotic Gleanings concerning their Worthies and their Oddities. 
By Dr. JOHN DORAN, F.S.A. 


Demy Bvo, cloth extra, 12s. 6d. 


The TROUBADOURS: a History of Pro- 
vengal Life and Literature in the Middle Ages. By FRANCIS 
HUEFFER. 


Now ready, crown 8vo, cloth extra, 7s. 6d. 


THE CONFLICTS OF CAPITAL AND 
LABOUR, Histor:cally and Economically Considered. Being a His- 
tory and Review of the Trade Unions of Great Britain ; showing their 
Origin, Progress, Constitution, and Objects, in their Political, Social, 
Economical, and Industrial aspects. By GEORGE HOWELL. 


Crown 8vo, cloth extra, with Illustrations, 4s. 6d. : 


FARADAY’S CHEMICAL HISTORY of 
a CANDLE. Lectures delivered to a Juvenile Audience. A New 
Edition. Edited by W. Crookes, F.C.S. With numerous Illustrations. 


Crown 8vo, cloth extra, with Illustrations, 4s. 6d. 


FARADAY’S VARIOUS FORCES OF 
NATURE, | A New Edition. Edited by W. Crooxes, F.C.S. With 


Small crown 8vo, cloth extra, gilt, with full-page Portraits, 4s. 6d. 


BREWSTER’S (SIR DAVID) MARTYRS 


of SCIENCE. 


BREWSTER’S 


ulity—will | 


Small crown 8vo, cloth extra, gilt, with Astronomical Plates, 4s. 6d. 


(SIR -DAVID) MORE 
WORLDS THAN ONE, the Creed of the Philosopher and the Hope 
of the Christian. 


Demy 8vo,"profusely Illustrated in Colours, price 30s. 


The BRITISH FLORA MEDICA: a His- 
tory of the Medicinal Plants of Great Britain. Illustrated by a Figure 
of each Plant, coLourED BY HAND. By BENJAMIN H. BARTON, 
F.L.S., and THOMAS CASTLE, M.D., F.R.S._A New Edition, re- 
vised, condensed, and ly re-written, by JOHN R. JACKSON, 
A.L.S., Curator of the Museums of Economic Botany, Royal Gardens, 
Kew. 


Demy 8vo, cloth extra, with Illustrations, 24s. 


DODGE’S (COLONEL) THE HUNTING 
GROUNDS of the GREAT WEST. A Description of the Plains, 
Game, and Indians of the Great North American Desert. By 
RICHARD IRVING DODGE, Lieutenant-Colonel of the United 
States Army. With an Introduction by W1LL1AM BLACKMORE ; Map, 
and numerous Illustrations drawn by ERNEST GRISET. 


“This magnificent volume is one of the most able and most interesting 
works which has ever proceeded from an American pen, while its freshness 
is equal to that of any similar book. Col. Dodge has chosen a subject of 
which he is master, and treated it with a fulness that leaves nothing more to 
be desired, and in a style which is charming equally for its picturesqueness 
and its purity.”"—Noxcenformist. 


CHATTO & WINDUS, PICCADILLY, W. 


JUST READY, IN 8vo, PRICE ts. 


ON MEDICAL EDUCATION AT CAMBRIDGE, 


By DR. MICHAEL FOSTER, F.R.S., 
Trinity Preelector in Physiology. 
MACMILLAN & CO., LONDON. 
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PART II, JUST READY. 
PART I., 128 Pages, medium 8vo, price Three Shillings and Sixpence. 

A DICTIONARY OF MUSIC 
AND 
MUSICIANS. 
BY EMINENT WRITERS, ENGLISH AND FOREIGN. 
IN TWO VOLS,, MEDIUM 8vo. 
: EDITED BY 


THE want of English works on the history, theory, or practice of Music or the biographies of Musicians, 
accessible to the non-professional reader, has long been a subject of remark. Of ‘“ Methods” and special text-books 
there is no lack, nor of dictionaries of “ musical terms”; but there is no one work in English from which an 
intelligent inquirer can learn, in small compass and in untechnical language, what is meant by a Symphony or Sonata, 
a Fugue, a Stretto, a Coda, or any other of the terms which necessarily occur in every description or analysis of a 
Concert or a piece of Music ; from which he can gain a readable and succinct account of the history of the various 
branches of the art, or of the rise and progress of the Pianoforte and other instruments, or the main facts and 
characteristics of the lives of eminent or representative Musicians, or the circumstances attending the origin of their 
chief works. 


Such questions are now constantly occurring to those who, five-and-twenty years ago, would never have thought 
of them. Within that period Music in England has made immense progress, and the number of persons who attend 
Concerts and practise Music has very largely increased. It is no longer regarded as a mere idle amusement, but has 
taken, or is taking, its right place beside the other Arts, as an object of study and investigation. The demand for 
such information as that mentioned above is therefore naturally great. This demand the DICTIONARY OF 
MUSIC is designed to meet. It will contain articles on musical history and biography, on the science and practice 
of composition, and the nature, construction, and use of musical instruments, explanations of musical terms, and 
general information on modern Music since the fifteenth century, the whole arranged alphabetically, and so given as 
to be intelligible to the amateur, as well as useful to the professional musician, Every effort will be made to compress 
the articles as much as possible, consistent with their being intelligible and readable, Illustrations in music type and 
occasional woodcuts will be given. 


Among the Contributors to the Dictionary the following may be named :— 

J. R. Sterndale-Bennett, Esq. ; W. Chappell, Esq., F.S.A. ; M. Gustave Chouquet, Keeper of the Museum of the 
Conservatoire de Musique, Paris; Mrs. Carr; W. H. Cummings, Esq.; Herr Paul David; J. W. Davison, Esq. ; 
E. Dannreuther, Esq. ; E. H. Donkin, Esq.; H. S. Edwards, Esq.; Dr. Franz Gehring, Vienna; Rev. Thomas 
Helmore, Master of the Children of the Chapel Royal; Franz Hueffer, Esq.; Dr. Ferdinand Hiller; Rev. J. Percy, 
Hudson ; John Hullah, Esq.; Mr. W. H. Husk, Librarian to the Sacred Harmonic Society; E. J. Hopkins, Esq., 
Organist to the Temple; A. J. Hipkins, Esq. ; Charles Mackeson, Esq. ; Herr A. Maczewski, Kaiserslautern ; Julian 
Marshall, Esq. ; Dr. E. G. Monk; Rev. Sir F. A. G. Ouseley, Bt., Professor of Music, Oxford; C. Hubert H. Parry, 
Esq. ; Edward H. Pember, Esq., Q.C.; W. Pole, Esq., F.R.S., Mus. Doc. ; E. Prout, Esq. ; Herr C. F. Pohl, Vienna ; 
V. de Pontigny, Esq. ; Dr. Rimbault; Arthur Sullivan, Esq., Mus. Doc. ; Dr. W. H. Stone; H. H. Statham, Esq. ; 
Franklin Taylor, Esq. ; A. W. Thayer, Esq., &c., &c., and the Editor. 


PART 17. will be published on MARCH 25, 1878, and the work will be continued Quarterly. 


MACMILLAN & CO., LONDON, 
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THE INTERNATIONAL SCIENTIFIC SERIES, 


NOW READY, 
VOL. XXIII. OF THE INTERNATIONAL SCIENTIFIC SERIES. 


STUDIES IN SPECTRUM ANALYSIS. 
BY J. NORMAN LOCKYER, F.R.S. 


WITH SIX PHOTOGRAPHIC PLATES AND NUMEROUS ENGRAVINGS ON Woop. 


Crown 8vo, cloth, price 6s. 6d. 


The Sotewtine Volumes have already appeared in the Series :— 


TYNDALL, LL.D., F.R 
FORMS OF WATER: A familiar Exposition of the 
Origin and Phenomena of ee Seventh Edition. 5s. 
WALTER BAGEHOT. 
PHYSICS AND POLITICS. Fourth Edition. 4s. 
EDWARD SMITH, M.D., LL.B. Ill. 
FOODS. 
AL XANDER BAIN, 
MIND AND BODY: The Fheories of their Relation. 
Fifth 
HERBERT SPENCE 
THE STUDY | OF socroLoGy, Sixth Edition. 5s. 


BALFOUR STEWART, LL.D., F.R.S. 
ON THE CONSERVATION OF ENERGY. Fourth 
ition. 55. 
J. B. PETTIGREW, M.D., F.R.S. 
ANIMAL LOCOMOTION ; = Walking, Swimming, 
and Flying. Second Edition’ ae 
HENRY MAUDSLEY, M.D. 
RESPONSIBILITY IN “MENTAL DISEASE. 
Edition. 5s. 
J. P. COOK 
THE NEW CHEMISTRY. Edition. 5s. 
SHELDON AMOS. 
THE SCIENCE OF LAW. ' Third Edition. 5s. 
E. J. MAREY. 
ANIMAL Second Edition. 5s. 


OSCAR SCHMIDT. 
THE DOCTRINE OF DESCENT AND DAR.- 


WINISM. Third Edition. 5s. 


Immediately Sorthcoming 


THE FIRST PRINCIPLES OF THE EXACT | 
SCIENCES EXPLAINED TO ‘THE NON-MATHEMATICAL. 
By Prof. W. Kincpon CLirForp. [/n the Press. 


THE PHYSICAL GEOGRAPHY OF THE SEA. By | 


. B. Carrenter, LL. 


THE BRAIN AND ITS ‘PUNCTIONS. By J. Luys, | 
ANIMAL INTELLIGENCE. By Georce J. RoMaNes, 


Physician to the Hospice de la Salpétritre. With Illustrations. 
the Press. 


THE BRAIN AS AN ORGAN OF MIND. By H. 


Cuartton Bastian, M.D., 


THE STARS. 


the Observatory at Rome. 


| 


the Press. | 


By the ~Ang ‘A SEcCHI, late Director of | 
the Press. | 


GENERAL PHYSIOLOGY OF MUSCLES AND > 


RVES. By Prof. J. Rosentuat, of the University of Erlangen. 
THE HUMAN RACE. By Prof. A. DE QUATREFAGES, 


Membre de I’ Institut. 
THE STEAM ENGINE. By Prof. THursron. With 


numerous Engravings. 


PSYCHOMETRY. By FRANcIS GALTON, F.R.S. 
THE] LAWS OF VOLCANIC ACTION. By J. W.Jupp, 


THE EMBRYONIC _ PHASES OF ANIMAL LIFE. 


Prof. F. N. Batrou 


J. W. DRAPER, M.D., LL.D. XIII. 


THE FASTORY OF PRE COMPLIGE BETWEEN 


M. C. COOKE, LL.D. XIV. 


FUNGI: their Nature, Influences, Uses, &c. Edited 
by the Rev. M. J. Berxexey, F.L.S. Second Edition. 5s. 


DR. HERMANN VOGEL. 


THE CHEMICAL EFFECTS OF LIGHT AND 
PHOTOGRAPHY. Third Edition. 5s. 


WILLIAM DWIGHT WHITNEY. XVI. 
THE LIFE AND GROWTH OF LANGUAGE. 


Second Edition. 5s. 
W. STANLEY JEVONS, F.R.S. XVII. 


MONEY AND THE MECHANISM OF EX. 


DR. EUGENE LOMMEL. XVIII. 
THE NATURE OF mae 
VAN BENEDEN. 
ANIMAL PARASITES “AND MESSMATES. 


Second Edition. ss. 
PROF. SCHUETZENBERGER. XX. 
FERMENTATION. Edition. 5s. 
PROF. BERNSTEIN. 
THE FIVE SENSES OF MAN. Second Edition. 5s. 


PIETRO BLASERNA. XXIL 
THE THEORY OF SOUND IN ITS RELATION 


TO MUSIC. Second Edition. 5s. 


Second Edition. 5s. 


and in preparation :— 

THE CRAYFISH : an Introduction to the Study of 
Zoology. By J. H. Houxtey, F.R.S. 

ANIMALS AEP THEIR CONDITIONS OF EXIST- 


Cart SEMPER. 


ATOMS AND “THE ATOMIC THEORY. By Prof. 


WuURTZ. 


A MANUAL OF CRYPTOGAMIC BOTANY. By 


Atrrep W. Bennett, F. 


ON ANTS AND BEES. By SIR JOHN LuBBOcK, Batt., 
FORM, AND HABIT IN FLOWERING PLANTS. 


W. T. Dyer, B.A., 
PROTOPLASM AND THE CELL "THEORY. By Prof. 


Micuagt Foster, M.D. 


EARTH SCULPTURE: Hills, Valleys, Mountains, 
Plains, Rivers, Lakes; how they were Produced, and bn they have 
been Destroyed. By Prof. A. C. Ramsay, LL.D., F.R 


FORMS OF LIFE AND OTHER COSMICAL CON- 


DITIONS. By P. Bert, Professor of Physiology, Paris. 


EDUCATION AS A SCIENCE. By ALEXANDER 
BAIN, LL.D. 


London: C. KEGAN PAUL & CO.,, 1, Paternoster Square. 


Printed by RK. CLay, Sons, ann Taylor. at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MACMILLAN AND Co., at the Office, 22, Bond Street, New York. —Tnurspay, April 11, 1878, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid yround 
Of Nature trusts the mind which builds ils aye.” —WoRDSWORTH 


No. 442, VoL. 17] “THURSDAY, APRIL 18, 1878 {PRICE $5 PER ANN. 


Registered as a Newspaper at the General Post Office. ] {All Rights are Reserved, 


BROWNING’S 
ACHROMATIC ‘TELESCOPES. 


y CS Achromatic Telescope, with 2}-inch object-glass 
¢ of the best quality, 36 inches focus, with 
S celestial and terrestrial eye-piece, on Brown- 

ing’s improved equipoised tripod stand, 
which enables the observer to command the 
zenith, the Telescope with rack adjustment 


in case 
£10 0 0 


Achromatic Telescope, with 3-inch object-glass 
of the best quality, 48-inches focus, two 
celestial eye-pieces, powers 60 and 150, and 
one terrestial eye-piece, fitted with the 
improved equipoise tripod stand, the Tele- 
scope with rack adjustment packed in case 


£20 0 0 


Achromatic Telescope, with 4-inch object-glass 
of the best quality, 60-inches focus, three 
celestial eye-pieces, powers 60, 150, and 200, 
and one terrestrial eye-piece on equipoise 
stand, the Telescope with rack adjustment 


packed in case 
£30 0 0 


Catalogue of Achromatic Telescopes, Astronomical and Terrestrial, sont free by post. 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT MAKER TO H.M. GOVERNMENT, THE ROYAL SOCIETY, THE 
ROYAL OBSERVATORY OF GREENWICH, AND THE OBSERVATORIES OF KEW, CAMBRIDGE, 
MELBOURNE, THE U.S. NAVAL OBSERVATORY, CAMBRIDGE AND HARVARD 
UNIVERSITIES, HOBOKEN COLLEGE, &c., &c. 


63, STRAND, W.C. 
FACTORY—SOUTHAMPTON STREET, LONDON, W.C. ESTABLISHED 100 YEARS. 
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MICROSCOPIC OBJECTS 
tomology, and every 


Anatom 
Maller’ "New Typen Plates _Nobert’s materials 
P 


for Un 

ian r-inch and ob) ectives, 
Supplemeat for 18 jects delivered in U.S.A. and Colonies. 

MUND WHEELER 48n, Tollington Road, Lendon, N- 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 

ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1878. 
Lecture Hour—Three o’Clock. 

W. T. Tuisetton Dyer, M.A, B Sc., F.L.S., Assistant Director, al 
Gardens, Kew. —Five Lectures on “ * Some Points in Vegetable Morpho- 
logy,” on Tuesdays, April 30 ws Ma 

Lord RAyLeicn, M.A., FR 
days, May 2 to 23. 

Prof. Henry Mortry.—Four Lectures on “‘ Richard Steele,” on Satur- 
days, 18, 25. 

Rev. Ww. Daruincer, F.R. .M. S.—Three Lectures on Researches in 
Minute and ie Forms of Life,” on Tuesdays, Juve 4, 11, 1 

Prof. F. Guturig, F.R.S.—Three Lectures ‘on “ Studies in Molecular 
Physics,” on Long pen May 30, June 6, and June 13. 

Sutty, Esq. —Thr on “The Psychology of Art,” on 
Saturdays, June 1, 8, 1s. 
Subscription to all these Courses, Sue Guineas ; to a Single Course, 
H uinea. 


tad Lectures on ‘‘ Colour,” on Thurs- 


The Fripay Eventnc Meerincs will be resumed on ap 3, at 8 pM. 
when Mr. SrotTiswoops, Sec. R.I., will give a * Polarised 
Light : a Nocturne in B ack and Yellow,” ato P.M. Sonatina Discourses 
wiil probably be given by Sir Wm. Thomson, Mr. A. Graham Bell, Profes- 
sors Ramsay and Flower, Mr. Walter H. Pollock, and Prof Dewar. 


UNIVERSITY COLLEGE, LONDON. 


‘A Practical Course of HISTOLOGY, comprising the Microscopical and 
Chemical Study of the Tissues and Fluids of the Animal Body, will be 
given during the Summer Session in the Physiological Laboratory. 

Fee (including materials), £7 7s. 


TALFOURD ELY, M.A., Secretary. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


The SUMMER SESSION begins on WEDNESDAY, May t. 

For particulars as to the Hospital and College, apply personall ake or ie | 
letter to the Warden of the College, St. Bartholomew's Hospital, 
Handbook forwarded on application. 


WANTED, Clean Copies of NATURE, 
No. 433-—Address Office of Nature, 29, Bedford Street, Strand. 


ROYAL SOCIETY OF LITERATURE.— 


The GENERAL ANNIVERSARY MEETING of the Society for 
the Election of the President, Vice-Presidents, Council, and Officers, 
for the ensuing year, and for other business, will be held on WEDNES- 
AY, the 24th instant, at the Society’s House, 4, St. Martin's Place, 
Trafalgar Square. 
The Chair will be taken at half-past Four o’Clock precisely. 


W. S. W. VAUX, Secretary. 


UNIVERSITY COLLEGE, LONDON. 


MINERALOGY AND LITHOLOGY. 

Prof. Bonnay, M.A., F.G.S., will give a Course of Twelve Lectures 
oa Tuesdays and Thursdays at 1 P.M., commencing TUESDAY, April 30. 
Fee, £1 1s. Ladies are admitted - this Class. 

LFOURD ELY, M.A, Secretary. 


THE HOSPITAL 
MEDICAL COLLEGE. 
SUMMER SESSION, 1878. 


options and Clinical Instruction will commence on WEDNESDAY, 
ayt 

For prospectus, or further information relative to Scholarships, Clinical 
Appointments, Fees, &c., apply to the Dean or the Resident Medical 


Officer, at the Hospital. 
ANDREW CLARK, Dean. 


QUEENWOOD COLLEGE, near STOCK- 
BRIDGE, HANTS. 
Sound General Education for sa 
ae to Science, particularly to Chemistry, both theeretical 
ERS De Angus FRE De De 
PRS Dr. Wi F.RS. 


C. WILLMORE, Principal. 


LIVING SPECIMENS FOR THE MIGROSCOPE. 


THOMAS BOLTON 


Has Opened a MICROSCOPIST’S and NATURALIST ’S STUDIO at 
No. 17, ANN STREET, BIRMINGHAM. 


MELICERTA RINGENS, the beautiful Building Rotifer, and other 
Rotifers, Freshwater Sponge, Polyzoa, Volvox, 
Globator, Nitella Translucens, adp les to show the circulation of the 
blood, Protococcus, A hhornii, Paste Eels, Golden Cluster 
Cups, AEcidium urtice, Flagelate Sa described in Popular Science 
Review (April) by W. Saville Kent as ‘‘A New Field for | the Microscope.” 
Price List of Specimens on appli with S d Envelope. 
‘ be made in this of Organisms ready 
for 


A GENTLEMAN who has held a Scientific 
Post in the United Kingdom for some years, wishes to hear of an 
APPOINTMENT. Advertiser is a foreigner, Graduate of a foreign 
University, speaks and writes four modern ianguages fluently, and has 
a fair reading acquaintance with several others ; he is well versed in 
Mathematical and Physical Science. He would be glad to take the 
post_of Librarian, as he possesses a knowledge of Ancient and 
Modern History and Literature.—For further information address 
4 care of the Rev. T. J. Storzy, Mount)Pleasant, Spennymoor, 

urham. 


SPECTROSCOPE & INDUCTION COIL. 
—Wanted, very powerful Instruments for Solar and Chemical Work.— 
Address, with agg and price, to SPECTROSCOPIST, care of the 
Editor of Nature, Bedford Street, Strand. 


PHONAUTOGRAPHS AND TALKING 
PHONOGRAPH.—Large stout gun-metal Cylinder and Axles, one 
axle and face of cylinder screwed with _ identical groove, for SALE, 
cheap. Also, polish 24 in. X 13 in., having 
massive gun-metal and iron standanda, fl -wheel, &c. Ali best work- 
manship, and anteed to run true.—Particulars on a a coedbecd 
letter addressed Ox, care of Wickes and Andrews, 178, Son 
Street, London. 


THE TELEPHONE. Arrangements for 
exhibiting or fixing on application to EDWARD PATERSON, 
annie APH ENGINEER, 3, BEDFORD COURT, COVENT 

DEN. Insulated Wires, Call Bells, Insulators, and Galvanised 
wae for Overhead Lines. Electric House Bells and all descriptions of 
Electrical Apparatus for experimental and other purposes. Price List 
post free for 2 stamps. 


TO CURATORS AND COLLECTORS. 
FOR SALE, a SPLENDID COLLECTION 


of our 1,000 choles Specimens of LONDON CLAY FOSSIL», the 

selection of which by a gentleman has taken many years to accomplish. 

: —— condition, and neatly arranged in glass-top boxes and trays. 
Full particulars on application to 


W. H. SHRUBSOLE, Sheerness-on-Sea. 


TO DEALERS AND OTHERS. 
50,000 GOOD ORDINARY SPECIMENS 


of FRUITS, SHELLS, and VERTEBRZ& from the London Clay, to 
be cleared out at an extremely low rate. OFFERS REQUESTED. 


W. H. SHRUBSOLE, Sheerness-on-Sea. 


FOSSILS FROM THE LONDON CLAY 
OF SHEPPEY. 


Catalogue of the above, with ‘* Notes on the Geology of Sheppey,” gost 
Sree on application 
too SELECTED representing about 40 species, ros. 
100 Fruits, &c., 2s. 
SHRUBSOLE, Sheerness-on-Sea. 


GEOLOGICAL BOOKS. 


Catalogue of New and Second-hand Books on Geology, Mineralogy, 
Mining, Chemistry, Metallurgy, and Aliied Sciences, containing many rare 
and interesting works on sale at low prices, of 


JAMES R. GREGORY, 
GEOLOGIST, &c., 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
May be obtained on application. 
AN ASTRONOMICAL OBJECT-GLASS 


in Cell, 64-inch clear aperture, for Sale—Apply to J. B. Dancer, 
Manor House, Ardwick, Manchester. 


AN EQUATORIAL TELESCOPE 
with a fine 4}-inch Object Glass, for Sale. Apply to J. B. DANCER, 
Manor House, Ardwick, Manchester. 
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wale by Auction. 


The Australian Collection. 


Mr. J. C. STEVENS will Sell by Auction, 


at his Great Rooms. 38, King Street, Covent Garden, on TUESDAY, 
April 30, at balf-past 12 o’clack precisely, the Australian Collection 
recently removed from the Westminster Aquarium, consisting of War 
Clubs, Spears, Pows and Arrows, Native Dresses, The Blackfellow, 
Shells, Insects, Pictures. Stuffed Anima's and Birds mounted in Cases, 
large and expensive Model of Ballarat, quantity of well-made Packing 
Cases, &c., &c., to which is added several small Collections of Shells, 
Cabinets, &c. 


On view morning of Sale, and Catalogues had. 


MICROSCOPIC OBJECTS. 
Horn Sections, Blood Discs, Feathers, Hairs, Sections of Bone and Teeth. 
Fish Scales, Anatomical Preparations from the Human Subject «nd Lower 
Animals, Palates of Mollusca, Sections of Shells and Pearls, Polyzoa, whole 
Insects, Parasites, parts of Insects, Ossicula, Spines, &c., of Echinoder- 


mata, Spicules of Sponges and Gorgonias, Foraminifera, Botanical Prepara- 
tions, Diatomacez, Salts, Crystals, Sections of F.ocks, Fossils, Minerals, 


Ochreous Iron in Moss-like Forms in Calcite, 1s. 6d. post-free. 
Stellar Mica, or Canadian Phlogopite, rs. 3¢. post-free. 
Catalogues free. 


THOS. D. RUSSELL, 
48, ESSEX STREET, STRAND, LONDON, W.C. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 


The Cutting near Orford Castle in which these rare and beautiful Fossils 
have been found, as advertisedin Nature last year, is still open, and more 
than twelve thousand Specimens, al. carefully determined by Mr. Charles- 
worth, have been distributed among the Subscribers. Papers containing the 
of may be obtained writing to THomas Fioyp, 

-» Sussex House, Howard Road, South Norwood, S.E., enclosing ad- 
dressed envelope. 


MUSEUMS FOR SCHOOLS, 
COLLEGES, &c. 
MINERALS, FOSSILS, and ROCKS, soo SPECIMENS, 
PRICE £10 Os. 0d. 

200 Minerals, 200 Fossils, 100 Rocks (or otherwise combined), Large size 
Specimens, arranged after the best authorities, in a Handsome Deal Stained 
Cabinet, or, Glass Top Show Table. 

THOMAS J. DOWNING, Mineralogist, &c., 
38, WHISKIN STREET, LONDON, E.C. 


N.B.—The Popular Scientific Pocket Cabinet Series, Price 2s. 6d, t 
illustrate Prof. Geikie’s Geological Primer, &c., as usual. 


Catalogues Free 
GEOLOGY.—In the Preface to the Student’s 
ELEMENTS of GEOLOGY, by Sir Charles Lyell, price os., hi ; 
As it is impossible to enable the reader to 
rals at sight by aid of verbal descriptions or figures, he will do well to 
obtain a well-arranged collection of specimens, such as may be procured 
an (40, Serand), Teacher of Mineralogy at King’s 
lege, London. ese Collections are supplied the followi 
terms, in plain Mahogany Cabinets: — 
zoo Specimens, in Cabinet, with 3 Trays .. 
200 Specimens, in Cabinet, with 5 Trays .. a. 
300 Specimens, in Cabinet, withg Drawers... 
4co Specimens, in Cabinet, with 13 Drawers... 
ore extensive Collections at 50 to s.000 Guineas each. 


GEOLOGY, PALAZONTOLOGY, AND 
MINERALOGY. 
‘ JOHN TYM begs to callattention to his Educational Collections, specially 
selected to illustrate the methods adopted by authors of elementary works. 
Collections at prices varying from 14s. to £4 10s. have been arranged to 
assist students in reading ‘the text-books of Lyell, Page, Davis, Bonney 
Skertchley, Jukes, Geikie, Collins, Dana, Nicholson, &c. : 


Cataiogues post Sree. 
Address :—JOHN TYM, CASTLETON, DERBYSHIRE, vid 
SHEFFIELD. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunctics —The Laboratori d - 
Private and Class Study are ‘Open every 
men prepared for Matriculation, Woolwich, and the various Examinin 


Fees moderate.—Apply to Prot. G. 
Pulytechilic, or ARDNER, at the Roya 


WANTED.—Clean Copies of NATU RE, 
No. 56.—Address NATURE Office, 29, Bedford Street, Strand W.C. 


NATURE cciii 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and circulates extensively 
amongst landed proprietors, factors, farmers, farm-bailiffs, and others 
interested in the management of landed property throughout Scotland and 
the Northern Counties of England. ; 

The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies. 

The AGRICULTURIST is published every Wednesday afterncon in 
time forthe Evening Mails, and contains Reports of all the principal British 
and Irish Markets of the week, besides telegraphic reports of those held on 
the day of publication. 

The Veterinary Department is edited by one of the leading Veterinarians 
in the country, and is invaluable to the breeder and feeder as a guide to the 
rearing of animals, and their treatment when labouring under disease. 

Full Reports are given of the Meetings of the Royal Agricultural Society 
of England, the Royal Agricultural Society of Ireland, the Highland and 
Agricultural Society of Scotland, the Scottish Chamber of Agriculture, 
and all the principal Agricultural Associations- throughout Great Britain 
and Ireland. 

For Aavertions addressing themselves to Farmers a better medium does 
not exist. 

Price 3¢. By post, 34d, Annual Subscription, payable in advance, 14s. 

Office. —377, High Street, Edinburgh. 

Post-office Orders payable to Charles Anderson, Jun., Edinburgh. 
ESTABLISHED 1843. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


Review oF THE MALT AND Hop Trapes; AND Wing AND Spirit TRADE 
ECORD. 
The Organ of the Country Brewers. 

“* The Brewers’ Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6¢. per annum, post free, dating from any quarter-day. 
Single Copies, rs. each. Registered for transmission abroad. 

Offices—s5, Bond Court, Walbrook, London, E.C. 


“ That excellent periodical Tut GarpEN.”—Professor Owen. 


THE GARDEN: A Weekly Illustrated 
oon of Gardening in all its Branches. Founded and Conducted bv 
. ROBINSON, F.L.S., Author of “Alpine Flowers for English 
Gardens,” &c. 
A Coloured Plate is now issued with every number of The Garden. 

Mr. Robinson’s valuable and elegant weekly."—Saturday Revie 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages 

The Flower Garden. | Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household, 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor ASA Gray says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

“Price 6¢. Weekly. Specimen Copy, Post-free, 6}d. 

Terms of Subscription.—Sent direct from the Office in London, post free, 
payable in advance—For One Year, 26s.; Halfa Year, 14s. ; Quarter of a 
Year, 7s. Address all letters concerning Subscriptionsto—The Publisher of 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


THE TELEGRAPHIC JOURNAL 
ELECTRICAL REVIEW. 


Published on the 1st and rsth of the month, price 4d.: Subscription per 
num, post free in Great Britain, 9s. 4¢. 
‘ConTENTS FoR MARCH 
1.—Telegraphic Communications with the Cape and Bermuda. 
2.—Siemens’ Apparatus for Recording Electric Telegraph Signals. (Illus- 
trated.) 
3-—On Stratified Discharges from a Condenser of Large Capacity. 
4.—Hasler’s Electric Water-Level Indicator. (Illustrated.) 
5.—On the Interpretation of some Experiments (of Faraday’s) relating to 
the Inductive Effect produced by the Rotation of a Magnet on its 


Axis. 
6.—Notes, Patents, Correspondence, &c, 
7.—Proceedings of Societies. 
8.—General Science Columns. 
9 —City Notes. 
London: HAUGHTON & CO., zo, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent ional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, Cri- 
tiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in gto. at least ; supplements and drawings. 
at any time ; preceding num of tho gue fh ished subseq ly. ce 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
paper ; considerable abatement for 3, 6, 12 months’ i i 


insertion. jusiness 
ce: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 
W. v. Freepen, M.R., Hamburgh, Alexander 8. 
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ENLARGEMENT 


OF “NATURE.” 


From May 2, the commencement of a new volume, NATURE 
will be enlarged and the price will be raised to 6d. 

This step has been necessitated by the success which has been 
achieved during the period, upwards of eight years, which has 
elapsed since the journal was first started, a success due to the 
generous response which has been made to the endeavours to 
obtain the earliest information on all affairs touching scientific 
progress from all parts of the world. 

The quantity of important matter now received during each 
week from both hemispheres so largely exceeds the space at 
present at the Editor’s disposal, that as an inevitable result the 
publication of valuable new results and interesting information 
is often delayed for a considerable time. 

This large increase is mainly due to the formation of new scien- 
tific societies and associations both in our own and other countries, 
and to the valuable aid afforded us by our subscribers and readers, 
some of them in the more remote and least known spots on the 
earth’s surface. 

The following list of places from which we occasionally re- 
ceive correspondence will give an idea of the manner in which 
NATURE now circulates in regions far outside the range of the 
ordinary newspapers :—Itajahy (South Brazil), Samoa, Borneo, 
Graaf Reinet (South Africa), New Guinea, Johore, Champion Bay 
(Gulf of Siam), Nukus (Amu Delta) Dehra Doon (North-West 
Provinces), Philippine Islands, Willunga (South Australia), 
Puerto Plata (Sto. Domingo), Saigon (Cochin China), Hailer 
Grace (Newfoundland), Manado (Celebes), Pietermaritzburg 
(Natal), Kaffraria, Ohinitahi (New Zealand), Jask (Persian Gulf). 


We might have largely increased this list had we given the 
names of the many other places in India where we have either 
regular or occasional correspondents, besides places in China, 
Japan, remote parts of America, Australia, and New Zealand. 

Nor must we omit to state that from the United States, in 
which NATuRE circulates more widely than any other English 
journal, we receive early proofs of many of the valuable contri- 
butions to scientific theory, exploration, and practice, the rapidly 
increasing number of which is one of the most remarkable indi- 
cation of scientific progress to be be noted in our time. 

We have, it need scarcely be said, regular Correspondents in 
all the principal countries of Europe, and as our pages testify, our 
reviewers and other contributors are not confined to English men 
of science. We are gratified to state that we are able, when we 
deem it advisable, to be the medium of communication of the 
opinions of the most eminent men of science in Europe and 
America on any important subject attracting general attention. 
Any one looking over the seventeen volumes of NATURE will find 
there as contributors, at one time or other, the most prominent 
names of our time. 

That NATURE has thus been able to attract to her pages 
as contributors or correspondents, not only the leading scientific 
men of all countries, but many others who quietly cultivate 
science in their leisure hours in the most remote parts of the 
world, and that a love for science is spreading more and more 
appear to the proprietors to indicate that in its new form NATURE 
will prove more attractive and useful, because fuller and more 
varied, than ever. 


Subscriptions :—Yearly, 28s.; Half-Yearly, 14s. 6d.; Three Months, 7s. 6d. 
OFFICE: 29, BEDFORD STREET, STRAND. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Some magnificent Vivianites and an unique 
specimen of Ludlamite from Cornwall, Langites, Wood- 
wardites, &c. 


FOSSILS.—A very fine specimen of the Z¢/eosaurus bollensis 
from Wurtemberg, 6 feet in length. 


POTTERY.—A assortment of Peruvian Pottery from 
the Collection of Sig. de la Quittana (Consul-General). 


Gems and Precious Stones of every description. 
BRYCE M. WRIGHT, F.B.GS., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


FOURTH EDITION, REVISED. 


In One Volume, illustrated by 760 Wood Engravings and 3 Coloured Plates, 
and .ccompanied by a Series of Problems, medium 8vo, cloth, 28s. 


DESCHANEL’S NATURAL  PHILO- 
SOPHY. An Elementary Treatise. Translated and Edited, with 
extensive Additions, by J. D. Everett, D.C.L., F.R.S.E , Professor 
of Natural Philosophy in Queen’s College, Belfast. 


Also, separately, in Four Parts. limp cloth, t, 6d. each :—Patt I. 
MECHANICS, HYDROSTATICS, and PNEUMATICS. Part II. 
HEAT. Part II]. ELECTRICITY aad MAGNETISM. Part IV. 


SOUND and LIGHT. 
** Systematically arranged, clearly written, and admirablyjillustrated, it 
experimental ph 


forms a model work for a class in ysics."—Saturday Review. 


With numerous Woodcuts, feap. 8vo, cloth, 3s. 6d. 


ELEMENTARY TEXT-BOOK of PHY- 
SICS. By Prof. EVERETT, Translator and Editor of ‘“ Deschanel’s 
Natural Philosophy,” 

“ We have no hesitation in warmly recommending it as a good text-book 

for junior classes "—Nature. 

“ Every topic in the volume is treated with the hand of a master, and the 
treatise as a whole deserves the highest praise for its thoroughly practical 
character.”— British Quarterly Review. 


London: BLACKIE & SON, Paternoster Buildings. 


CHANNEL ISLANDS’ 


ZOOLOGICAL STATION, 
ST. HELIER’, JERSEY. 


Pending erection of the permanent Buildings, 
arrangements have been made for placing private 
rooms with tables and apparatus at the disposal of 
a limited number of Naturalists and Students, with 
every assistance in obtaining subjects for investi- 
gation. 


For terms and further particulars, apply to the 
Hon. MR. W. SAVILLE-KENT, F.L.S., 
4, Marine Terrace, St. Helier’s, Jersey. 


Marine Invertebrate and other Specimens stored 
and supplied to Museums and Science Schools, &c. 
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DIARY OF SOCIETIES. 


LONDON 


THURSDAY, Apriv 18. 

Linngan Socigzty, at 8.—On the Geographical Distribution of the Gulls 
and Terns (Laridz): Howard Saunders.—Remarks on Root Growth : Dr. 
Maxwell Masters —Notes on the Action of Limpets (Pate//a) in Sinking 
Pits in and Abrading the Surface of the Chalk at Dover: J. Clarke 
Hawkshaw.—On the Fertilisation of Meyenia erecta: R. Jewin Lynch. 

CuemicaL Socigty, at 8.—On Terpin and Terpinol: Dr. W. A. Tilden.— 
The Poisonous Principle of Urechites suberecter: J. Bowrey.—On the 
Temperature at which a few of the Alkaloids Sublime as Determined by 
an Improved Method: A. Wynter Blyth. 

MONDAY, Aprit 22. 

Grotocists’ AssociaTion.—Excursion to Chipping Norton. 

TUESDAY, Aprit 23. 

West Lonpvon Scisntiric AssociaTION, at 8.—Natural History of 

Sponges: Dr. James Murie. 


FRIDAY, Aprit 26. 


Quexett Microscoricat at 8.—Variation in Sfongilla fluviatilis: 
J. G. Waller. 


Now ready, 8vo, cloth, 30s. 


PHOTOGRAPHED SPECTRA. One Hun- 
dred and Thirty-six Photographs of Metallic, Gaseous, and other 
Spectra, printed by the permanent autotype process, with Introduction, 

pectrum (showing bright lines), compared wi e Air Spectrum. By 
J. RAND CAPRON, F.R.A.S. 
London: E. & F. N. SPON, 48, Charing Cross. 
New York: 446, Broome Street. 


NEW EDITION OF GANOT’S PHYSICS. 


Now ready, in large crown 8vo, illustrated by 4 Coloured Plates and 820 
Woodcuts, price 15s., cloth. 


ELEMENTARY TREATISE on PHY- 
SICS, Experimental and Applied, for the use of Colleges and Schools. 
Translated and Edited, with the Author’s sanction, from Ganot’s “ Elé- 
ments de Physique” by E. Atkinson, Ph.D., F.C.S., Professor of 
Experimental Science, Staff College, Sandhurst. Eighth Edition, 
Revised and Enlarged. 


In the present edition no other change has been made in the body of the 
work than a slight alteration in the size of the page, which, with the addition 
of some fresh matter, has increased by about sixty pages the size of the book 
as it stood in the Seventh Edition. The new matter includes sixty-two 
additional illustrations. 


By the same Translator, in crown 8vo, price 7s. 6d. 


GANOT’S NATURAL PHILOSOPHY for 
GENERAL READERS and YOUNG PERSONS. Second Edition, 
revised ; with a Coloured Plate and 464 Woodcuts, 


London: LONGMANS & CO. 


THE APPLICATIONS AND PROCESSES OF CHEMISTRY IN 
THE USEFUL ARTS. 


In One Volume, medium 8vo, pp. — with 698 Woodcuts, price 42s , 
loth. 


INDUSTRIAL CHEMISTRY, a Manual 


for Use in Technical Colleges or Schools, also for Manufacturers and 
others, based upon a ‘Translation (partly by Dr. T. D. Baxry) of 
STOHMANN and Henc.ier’s German Edition of Payen’s Précis de 
Chimie industrielle.” Edited throughout and 3. oe with 
Chapters on the Chemistry of the Metals, &c, by B. H. Pau, Ph.D. 


London: LONGMANS & CO. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 45. 7¢. POST FREE. 

A CATALOGUE OF CHEMICAL APPARATUS : 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


NATURE ccv 


MANUFACTURING AND OPERATIVE CHEMISTS, 


16, COLEMAN STREET, E.C. 
(Prize Medal Paris Exhibition, 1867.) 
Manufacturers of every description of Pure Acids, 
Chemicals, and Reagents for 
Analytical Purposes and Scientific Research, 


Sole Agents for C. A. KAHLBAUM, Berlin. 
Price Lists and Special Quotations uton application. 


LIGHTNING CONDUCTORS. 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the 
of all appliances for the protection of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 
R. 8. NEWALL & CO., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY—GATESHEAD-ON-TYNE. 
Published this day, in One Volume, crown 8vo, cloth, 780 pages and 230 
Engravings, price 12s. 

OUTLINES of PHYSIOLOGY its RE- 
LATIONS to MAN. By JOHN GRAY McKENDRICK, M.D, 
F.R.S.E., Professor of Physiology in the University of Glasgow. 
Glasgow: JAMES MACLEHOSE, Publisher to the University. 

London: MACMILLAN & CO. 


In 8vo, price 215., Illustrated. 


CHEMISTRY. 


By H. E. ROSCOE, F.R.S., 


AND 
C. SCHORLEMMER, FE.RS., 


Professors of Chemistry in Owens College, Manchester. 


Vol. I. The Non-Metallic Elements. With 
numerous Illustrations and Portrait of Dalton. 
[ Vol. IT. in the Press. 


“We are struck with the number and the excellence of 

the illustrations, which in clearness and minute accuracy 
may be considered unrivalled. These merits belong not 
merely to the figures representing apparatus as employed in 
the laboratory, but to those explanatory of manufacturing 
plant on a large scale... . Itis not too much to say... 
that the work may claim a place along with, and comple- 
mentary of, the great systematic productions of Watts 
and of Gmelin, with the additional recommendation of 
being brought down to the most recent state of the 
science. . . . An important feature—is that the work 
recognises no gulf between theory and practice, and deals 
with the chemistry of the factory as well as with the more 
refined operations of the laboratory. How great a boon 
this must prove to the student, and ultimately to the 
manufacturer and the nation, does not require to be 
further shown.”—Chemical News. 
“Tt appears to us to be by far the most useful syste- 
matic work on chemistry which has appeared since the 
publication of Graham’s ‘ Elements of Chemistry.’ The 
clearness of its style, the fulness of its information, the 
judgment which its authors have used in the arrangement 
of their facts, no less than its general accuracy, entitle 
this beautiful volume to the first place among the English 
text-books on chemistry.”— Manchester Courier. 


LONDON, W.C. 


MACMILLAN AND CO., LONDON. 
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JAMES WOOLLEY, SONS, &CO., 
69, MARKET STREET, MANCHESTER. 


CHEMICAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application, 


W. LADD & CoO.,, 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 

11 & 12, BEAK STREET, REGENT STREET, wW. 

LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC. 
TRICAL MACHINE, with 4 to 12 Plates, inclosed in 2 
Mahogany and Glass Case. This instrument is immediately 
available in any condition of the atmosphere, 

The above improvements can be applied to Holtze Machines of 

old form, 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 3/. 85. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above. 
in similar case. ; 


ALSO, 
Philosophical Apparatus of every Description, 
Mlustrated Catalogue, Sixpence. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 


HENRY CROUCH, 
66, BARBICAN, LONDON, E.C. 


Tilustrated and full Instructions 6 


RUPTURES.—BY ROYAL LETTERS PATENT. 
WHITE’S MOC-MAIN LEVER TRUSS 


par) is allowed by upwards of 500 Medical Men to be the most effec- 
. tive invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful in its effects, is here avoided ; a 
Z soft bandage being worn round the body, while the requisite 
‘\\ resisting-power is supplied by the MOC-MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 
Price of a Truss, 16s., 26s. and 6d. Post 


Post Office Orders to be made payable to John White, Post Office Piccadilly. 
ELASTIC STOCKINGS, KNEE-CAPS, 


&c., for Varicose Veins and all cases of Weakness and Swelling of the Legs, 
Sprains, &c. They are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Price 4s. 6¢., 7s. 6d., 108., and 16s. each 
Postage free 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
“*A most and delicious valuable article.”— 


Standard. 
“ The Caracas Cocoa of such choice quality.” 
—Food, Water, and Air, edited by Dr. 


_CARACAS 


BOW ¢ COS COMPLETE MICRO. 
» 15S. 
HOW & CO.’S POPULAR BINOCULAR 
MICROSCOPE, £12 12s. 
CO."S STUDENT’S MICRO. 
Ss 5 5s. 
HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
LANTERNS and DISSOLVING 
HOW & CO’ 
NEW LANTERN—The 
GEOLOGICAL SLIDES 
See How & Co.’s Catalogue of Lanterns, post free, 6d. _ 
JAMES HOW AND Cco., 
5 ST. BRIDE STREET, LONDON. 


g, TISLEY & 
OPTICIANS: 


172, BROMPTON ROAD, S.wW. 
(Close to South Kensington Museum), 


THE PHONEIDOSCOPE. 


An Instrument for Observing the Colour-Figures. of Liquid Films under the 
action of Sonorous Vibrations. 
Being a visible demonstration of the Vibratory and Molecular Motion of a 

The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 

Pamphlet, &c., in Cardboard Box, ios. 6d. : 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 

S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 
TELEPHONIC ELECTRICITY. All Materials supplied for experi- 
mental purposes. 
Price Lists of Electrical and Acoustic Apparatus, with Drawings and 
Description of the Harmonograph, Post Free, 2d. 


THE JOURNAL OF BOTANY, 


BRITISH AND FOREIGN. 
Edited by Henry Tren, M.B., F.L.S., British Museuim ; assisted by 
S. le M. Mocrs, F.L.S., Royal Herbarium, Kew. 

On and after January 1, 1878, the JOURNAL OF BOTANY will be 
printed and published by T. P. NewMAN, 32, Botolph Lane, E.C , to whom 
Subscriptions for 1878 should be sent. The volume for 1877 (price 16s. 64, 
bound in cloth), covers for the volume (price 1s.), and back Numbers, can 
also be obtained of Mr. Newman. ‘The Annual Subscription, payable in 
advance, is 12s., post free in the United Kingdom. Post-Office Orders 


payable at EASTCHEAP. 
THE BEST FARMERS’ NEWSPAPER. 


THE CHAMBER OF 


AGRICULTURE JOURNAL 
AND FARMERS’ CIIRONICLE, 
Edited by Jonn ALGERNON CLARKE, Secretary to the Central Chamber 
of Agriculture, 
Devotes special attention to the di ions and p dings of the Chamb 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on —- farming, and a mass of 


intelligence of particular value to the agriculturist. 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday are 


specially reported in this Jo , which is despatched the same evening so 
as to ensure delivery to country subscribers by the first post on ‘Tuesday 
morning. Price 3d., or prepaid, 15s. a year post free. 

Published by W. PICKERING, 21, Artndel Street, Serand, W.C. 


SOUND and MUSIC: a Non-Mathemati- 
cal Treatise onthe Physical Constitution of Musical Sounds and Har- 
mony, including the Chief Acoustical Discoveries of Prof. Helmholtz. 
A EDLEY TAYLOR, M.A. late Fellow of Trinity College, Cam- 


MACMILLAN anp CO., LONDON. 


HOLLOWAYS OINTMENT 


For BAD BREASTS, OLD WOUNDS, and SORES. If 
effectually rubbed on the Neck and Chest, it cures SORE 
THROATS, BRONCHITIS, COUGHS and COLDS; and for 


MEDAL COCOA 


AWARDED. 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 
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NOW READY, PRICE 7s. 6¢., THE FIRST NUMBER{OF 


THE JOURNAL OF PHYSIOLOGY. 


EDITED 


(With the co-operation in England of Pror. A. GAMGEE, F.R.S., OF MANCHESTER ; Pror. W. RUTHERFORD, F.R.S., 
OF EDINBURGH ; ProF. J. B. SANDERSON, F.R.S., oF LONDON ; and in America of Pror. H. P. BOWDITCH, or 
Boston ; Pror. H. N. MARTIN, oF BALTIMORE) by 


DR. MICHAEL FOSTER, F.R.S., 


OF .TRINITY COLLEGE, CAMBRIDGE, 


The “ JouRNAL OF PuysioLocy” has been established with the view of meeting a want, which has 
long been felt, of a periodical devoted exclusively to the publication in the English language of the results 
of physiological research. 


The large number of the papers published in it will, in all probability, be those belonging to what 
is sometimes called “ experimental physiology.” It is hoped that the JourNat will also serve as a record 
of researches on the physiological action of medicines and poisons, and of physiological interpretations 
of pathological phenomena. Histological papers of physiological as distinguished from morphological 
interest, will also be welcomed. 


The greater part of the JouRNAL will consist of original communications. It is proposed, however, 
to insert from time to time cr7#ica/ reports of special topics of controversy or interest. 


A feature in the JourNat will be the publication in each part or number of a catalogue raisonné 
of the titles of all papers of physiological interest published since the preceding number. At the end of 
each year these will be re-arranged in an annual catalogue. No exertions will be spared to make this 
catalogue as complete as possible. 


It is proposed to publish it in parts, not at rigidly fixed times, but according to the supply of material. 
Every effort, however, will be made to prevent any unnecessary irregularity in the appearance of the 
successive parts. About four or six parts, the exact number depending on the size of the several parts, 
will form a volume of about 500 pages. The volume will not necessarily coincide with the year; its 
issue, like that of the constituent parts, will depend on the abundance of contributions. 
The subscription-price for the volume, ost free, will be, when paid in advance— 
For Great Britain or America £1 15., or $5,25 (gold). 


Each part, as well as each volume, may also be obtained in the usual way through the trade, at the rate 
of £1 11s. 6d, per volume, the exact price of each part, dependent on its size, &c., being marked on 
the cover. 

The Journat will be published by MESSRS. MACMILLAN, Bedford Street, Strand, in England 
and at 22, Bond Street, New York, in the United States, to whom at either place all subscriptions may 
be paid, and business communications addressed. 


VOL.I. NO. 1. PRICE 7s. 6d, 


CONTENTS. 

PRIESTLEY, J. An Account of the Anatomy and Physiology of Batrachian Lymph-Hearts (mainly Bibliographical), 
PRIESTLEY, J. Contributions to the Physiology of Batrachian Lymph-Hearts (Pl. 1.) 
GAMGEE, A., and J. PRIESTLEY. Concerning the Effects of the Heart of Alternate Stimulation of the Vagi. 
TROTTER, COUTTS. Note on ‘‘ Fechner’s Law.” 
STIRLING, W. On Hyperplasia of the Muscular Tissue of the Lungs. (Pl. II.) 
LANGLEY, J. N. Some Remarks on the Formation of Ferment in the Sub-maxillary Gland of the Rabbit. 
RINGER, SYDNEY, and W. MURRELL. Concerning the Effects on Frogs of Arrest of the Circulation, and an_Explanation 

of the Action of Potash Salts on the Animal Body. 
LANGLEY, J. N. On the Physiology of the Salivary Secretion. 
BOWDITCH, H. P. Does the Apex of the Heart Contract Automatically ? 


List of Titles of Books and Papers of Physiological Interest, Published since Dec. 31st, 1877. . 
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NEW LABORATORY APPARATUS 


“ DESIGNED AND MANUFACTURED BY 


THOS. FLETCHER, 


MUSEUM STREET, WARRINGTON. 
Complete List on Application. 


A SIMPLE AND POWERFUL FURNACE. 


The furnace, Fig. 40, is the first really simple gas furnace ever constructed. Owing to the discovery of a singularly perfect 
non-conducting casing, there is now no necessity for the complicated arrangements usual in all gas furnaces; and this pattern has 
all the peculiar properties which a large experience in furnaces has proved to be desirable. With the foot blower, Fig. 9, No. 3, 
it will melt 6 ozs, or 8 ozs, of gold in 6 minutes, and the same quantity of cast iron in 12 minutes. As compared with the ordinary 

furnaces it appears almost a toy, owing to its great simplicity ; but with the 
exception of the Injector Furnace (Fig. 17), is one of the most powerful and 
efficient furnaces ever constructed; whilst its simplicity, strength, cheapness, 
and general adap tability, recommend it forall purposes. Any ordinary gas supply 
+x or § pipe will work it efficiently. It requires a much smaller supply of gas than 
any other furnace known. About Io cub. ft. per hour is snficient for most 


purposes. 

Crucibles must not exceed the oo size of the Patent Plumbago Crucible 
Co., 2} inches by 2 inches. 

Any common blowpipe bellows will work the furnace satisfactorily except for 
very high temperatures (fusion of steel, &c.), for which a heavy pressure of air is *_ 
necessary. When required, the casing can be used on its side for roasting, 
cupelling, &c., with equally good results, 
Price complete without Blower, 8s, 6d. 
For Blowers see page 7. 


FLETCHER’S ORIGINAL HOT BLAST BLOWPIPE, 


Fig. 1a, has been greatly improved. A new 
formof Bunsen Heater for the coil has been devised, 
which is quite out of the way underneath. The price 
has at the same time been reduced to 10s, 6d, It 
is probable that no blowpipe ever designed has had 
and retained a sale and popularity to compare with 
this. The original form was not patented abroad, 
and it has been largely copied in every civilised 
country in the world. For small work it is the best 
gas blowpipe which can be used. For a large rough 
SZ flame the Bunsen heater should not be used. The 
advantage of the hot blast shows only when a pointed 
| Fic. 1a, flame is required having a high temperature. 


| NEW PATTERN FOR SPECTROSCOPE WORK. 


A modification of Fig. 2 with rising and falling 
movement, and jet to set at any angle. Price 25s, 
For Blowing Apparatus, see Figs, 9 and 21. 

Fig. 2, 188,; Fig. 3, 15s.; with the new Bunsen 
Heater, same price. 


ICHES 
WAR RI 


IMPROVED HERAPATH BLOWPIPE,—Fig. 4 
—adjustable at any height or angle, 7s. 6d.; or without the Gm o ) 
joint A, 6s, 

NEW BUNSEN BURNER,—Fig. 5—containing 
acentral blowpipe, which enables ths temperature of the flame 
to be increased to any extent required. Price 8s., or without 
taps, 6s. 6d. 

A special pattern for Bohemian tube work, with double blast tube, is 
made at same price, but this pattern does not give a good Bunsen flame, 
being designed only as a very powerful blowpipe. 


(To be continued.) 


THOS. FLETCHER, MUSEUM STREET, WARRINGTON. 


"Printed by R. Cray, Sons, AnD Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of London, and published by 
MacmitLan AND Co., at, the Office, a2, Bond Street, New York.—Tuurspay, April 18, 1878. 


i= 
| 
' 
Fic, 40, 
| 
| 
| 
| Ke 
| 
: 4 Fir SHER 
ES 
Fia.‘2. 
4 
\) 
if 
ef 
— 
i 
/ 
| 
{ 
| 


ect 
1as 


3 
ary 


A WEEKLY ILLUSTRATED JOURNAL OF. SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDSWORTH 


No. 443, VOL. 17] THURSDAY, APRIL 25, 1878 [PRICE FOURPENCE 


Registered as a Newspaper at the General Post Office. ] [All Rights are Reserved. 


BROWNING’S 
ACHROMATIC 
THLESCOPES. 


Achromatic Telescope, with 4-inch object-glass, of 
the best quality, 60 inches focus, mounted on 
Browning’s improved double-joined tripod stand, 
having quick and slow screw motions in altitude 
and azimuth, with three celestial eye-pieces, 
powers 60, I50, and 200, one terrestrial eye- 
piece and finder, the Telescope, with rack adjust- 
ment, packed in solid mahogany case 


£45 0 0 


This instrument was designed at the request of, and 
was approved by, the Astronomer-Royal, Sir G. B. 
Airy, K.C.B. 


Catalogue of Astronomical and Terrestrial Tele- 
scopes sent post free, 


JOHN BROWNING, 


OPTICAL AND PHYSICAL INSTRUMENT 
MAKER TO H.M. GOVERNMENT, THE ROYAL 
SOCIETY, THE ROYAL OBSERVATORY OF 
GREENWICH, AND THE OBSERVATORIES 
OF KEW, CAMBRIDGE, MELBOURNE, THE 
U.S. NAVAL OBSERVATORY, CAMBRIDGE 
AND HARVARD UNIVERSITIES, HOBOKEN 
COLLEGE, &c., &c. 


63, STRAND, W.C. 
\ Factory—Southampton Street, London, W.C. i 
ESTABLISHED 100 YEARS. 
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ENLARGEMENT OF NATURE. 


Subscribers are asked to note that in future the sub- 
scriptions to NATURE will be as follows :— 
Half-yearly . .. . 
Office : 29, Bedford Street, Strand. 


MICROSCOPIC OBJECTS 


Of the highest attainable perfection, illustrating Anatomy, Piguet. 
Ii tany, Entomology, and every branch of Microscopical Science. J. D. 
Ifdller’s New Typen Plates and Objects. Nobert’s Lines. All materials 
ond requisites for mounting. Unequalled Student’s Microscope, with English 
inch and }-inch objectives, Five Guineas. — t free, with 
Supplement for 1878. Objects delivered in U.S.A. and British Colonies. 


EDMUND WHEELER, 4$§n, Tollington Road, Holloway, London, N 


THE MIDDLESEX HOSPITAL 
MEDICAL COLLEGE. 
SUMMER SESSION, 1878. 
Lectures and Clinical Instruction will commence on WEDNESDAY, 


May 1. 

For prospectus, or further information relative to Scholarships, Clinical 
—— Fees, &c., apply to the Dean or the Resident Medical 
«-ftheer, 


, at the Hospital. 
ANDREW CLARK, Dean. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


THOMAS BOLTON 
Has Opened a MICROSCOPIST’S and NATURALIST’S STUDIO at 
No. 13, ANN STREET, BIRMINGHAM. 


MELICERTA RINGENS, the beautiful Building Rotifer, and other 
Rotifers, Freshwater Sponge, a Polyzoa, Entomostraca, Volvox, 
Globator, Nitella Translucens, Tadpoles to show the circulation of the 
blood, Protococcus, Actinosphzrium Eichhornii, Paste Eels, Golden Cluster 
Cups, AEcidium urtice, Flagelate Protozoa, described in Popular Science 
Review (April) by W. Saville Kent as ‘‘ A New Field for the Microscope.” 
Price List of Speci on application, with S d Add d Envelope. 
, ho ma Announcements will be made in this place of Organisms ready 
for sale. 


PHONAUTOGRAPHS AND TALKING 
PHONOGRAPH.—Large stout gun-metal Cylinder and Axles, one 
axle and face of cylinder screwed with identical groove, for SALE, 
cheap. Also, polished mahogany Baseboard, 24 in. X 13 in., having 
massive gun-metal and iron stan s, fly-wheel, &c. Ali best work- 
manship, and guaranteed to run true.—Particulars on application by 
letter addressed Onm, care of Wickes and Andrews, 178, Upper Thames 
Street, London. 


THE TELEPHONE. Arrangements for 
exhibiting or fixing on application to EDWARD PATERSON, 
TELEGRAPH ENGINEER, 3, BEDFORD COURT, COVENT 
GARDEN. Insulated Wires, Cail Bells, Insulators, and Galvanised 
Wire for Overaead Lines, Electric House Bells and al] descrivtions of 
Electrical Ap»aratus for experimental and other purposes. Price List 
post free for 2 stamps. 


ROYAL POLYTECHNIC and BERNERS 
COLLEGE in conjunction.—The Laboratories and Class-rooms for 
Private and Class Study are Open every Day and Evening. Gentle- 
men prepared for Matriculation, Woolwich, and the various Examining 
Boards. Fees moderate.—Apply to Prof. GARDNER, at the Royal 
Polytechnic, or 44, Berners Street, W. 


QUEENWOOD COLLEGE, NEAR 
STOCKBRIDGE, HANTS. 


Sound General Education for Boys. 

ae ee to Science, particularly to Chemistry, both theoretical 
an ctical. 

References to Dr. Debus, F.R.S. ; Dr. Frankland, F.R.S. ; Dr. Roscoe, 
F.R.S.; Dr. Angus Smith, F.R.S.; Dr. Tyndall, F.R.S.; Dr. Voelcker, 
F.R.S. ; Dr. Williamson, F.R.S. 

The Summer Term begins Wednesday, May 8th. 

C. WILLMORE, Principal. 


AN EQUATORIAL TELESCOPE 


with a fine 4}-inch Object Glass, for Sale. Apply to J. B. DANCE 
Manor wick, Manchester. 


RESEARCH in LIBRARIES in London 
(especially the British oy | undertaken in wm Biological, or 
other subjects.—Address G. S. Boutcer, F.L.S., 11, Burling- 
ton Road, Westbourne Park, W. 


On SALE.—AIR-PUMP and PNEUMATIC 
EXPERIMENTS; Ruhmkorff’s COIL SECONDARY WIRE, one 
mile long ; Agate-mounted CHEMICAL BALANCE, in Glass Case, 
and other Apparatus.—Address W., 26, Seedley Road, Pendleton. 

MUSEUMS FOR SCHOOLS, 

COLLEGES, &c. 
MINERALS, FOSSILS, and ROCKS, sco SPECIMENS, 
PRICE £10 Os. 0d. 

200 Minerals, 200 Fossils, roo Rocks (or otherwise combined), Lom an 
Specimens, arranged after the best authorities, in a Handsome Deal Stai 
Cabinet, or, Glass Top Show Table. 

THOMAS J. DOWNING, Mineralogist, &c., 
38, WHISKIN STREET, LONDON, E.C. 

N.B,—The Popular Scientific Pock binet Series, Price E 

illustrate Prof. Guikie's Geological usual, 
Catalogues Free. 


TO CURATORS AND COLLECTORS. 
FOR SALE, a SPLENDID COLLECTION 


of over 1,000 choice Specimens of LONDON CLAY FOSSILS, the 
selection of which by a gentleman has taken many years to accomplish. 
In excellent condition, and neatly arranged in glass-top boxes and trays. 
Full particulars on application to 

W. H. SHRUBSOLE, Sheerness-on-Sea. 


TO DEALERS AND OTHERS, 


50,000 GOOD ORDINARY SPECIMENS 
of FRUITS, SHELLS, and VERTEBR/ from the London Clay, to 
be cleared out at an extremely low rate. OFFERS REQUESTED. 

W. H. SHRUBSOLE, Sheerness-on-Sea. 


FOSSILS FROM THE LONDON CLAY 
OF SHEPPEY. 

Catalogue of the above, with ‘* Notes on the Geology of Sheppey,” fost 

st SPECIMENS, representing about 40 species, ros. 


100 Fruits, Bones, Shells, &c.. 25. 64. 
W. H. SHRUBSOLE, Sheerness-on-Sea. 


GEOLOGICAL BOOKS. 


Catalogue of New and Second-hand Books on Geology, Mineralogy, 
Mining, Chemistry, Metallurgy, and Allied Sciences, containing many rare 
and interesting works on sale at low prices, of 

JAMES R. GREGORY, 
GEOLOGIST, &c., 
88, CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
May be obtained on application. 


To Geologists and Naturalists. 
ORFORD CASTLE FOSSILS. 
The Cutting near Orford Castle in which these rare and beautiful Fossils 


have been found, as advertisedin Natur last , is still open, and more 
than twelve thousand am, ali carefully determined by Mr. Charles- 
worth, have been distri among the Subscribers. Papers containing the 
iculars of Subscription may be obtained by writing to Tuomas Fvoyn, 
Sq-> Road, South Norwood, S.E., enclosing ad 


GEOLOGY, PALAZONTOLOGY, AND 
MINERALOGY. 
JOHN TYM begs to call attention to his Educational Collections, specially 


GEOLOGY.—In the Preface to the Student’s 


obtain a well-arran; 
frem Mr. TENNA 
College, London.” 
terms, in plain Maho; 


) Teacher of Min 
lections are supplied on 


d to illustrate the methods adopted by authors of elementary works. 
Collections at prices varying from 14s. to £4 10s. have been arranged to 
assist students in reading the text-books of Lyell, Page, Davis, Bonney, 
Skertchley, Jukes, Geikie, Collins, Dana, Nicholson, &c. 
Catalogues post free. 
Address :—JOHN TYM, CASTLETON, DERBYSHIRE, 
SHEFFIELD. 


WANTED, Clean Copies of NATURE, 


No. 433-—Address Office of NaTurE, 29, Bedford Street, Strand. 


WANTED.—Clean Copies of NATURE, 
No. 56.—Address Nature Office, 29, Bedford Street. Strand 
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cheste 
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ELEMENTS of GEOLOGY, by Sir Charles Lyell, price os., he says: none 
—“‘As it is impossible to enable the reader to pe and paper 
Y rals at sight by aid of a descriptions or figures, he will do well to oe — 
collectio be lopmen 
— at any 
Specimens, in et, wi ra’ ~ 20 
geo Specimens, in Cabinet, with 9 Drawers 10 10 0 
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To be published Quarterly, price Three Shillings and Sixpence each number. 
No. 1 Now Reapy. 


BRAIN 
A JOURNAL OF NEUROLOGY. 
Edited by Drs. BuckniLL, CricnTon-Browne, Ferrizr, and 
HuGHLINGS-JACKSON. 
ConTENTS. 
ORIGINAL ARTICLES 

On the Symptom. Significance of Different States of the Pupil. By Jonathan 

Hutchinson, F.R.C.S. 
Motor-Feelings and the Muscular Sense. By George Henry Lewes. 
On the Xéle of the Dura Mater and its Nerves in Cerebral Traumatism. 

By H. Duret. 
On Some Symptoms of Organic Brain Disease. By W. R. Gowers, M.D. 
On Brain Forcing. By B. T. Clifford Allbutt, M.D. 
On the Comparative Structure of the Cortex ‘Cerebri. By Bevan Lewis, 


F.R.M.S. 
On Skull Mapping. By Crochley Clapham, L.R.C.P. Lond. 
CriticaAL Digests AND Notices oF Booxs :— 
Etudes Expérimentales sur les Traumatisines Cérébraux, Thése pour le 


Doctorat en Médecine. H. Duret. y David Ferrier, M.D. 
Bateman on Darwinism, &c. By J.C. Bucks M.D. 


Cases :— 
Case of Cerebral Tumour. Symptoms Simulating: Hysteria. By A. 


Hughes Bennett, M.D 
Two Cases of Lead Palsy. By T. Buzzard, M.D 
Cases of Cerebral Excitement Treated by Mustard Baths. By A. R. 
Urquhart, M.D. 
ABSTRACTS OF BRITISH AND FOREIGN JOURNALS. 
Messrs. MACMILLAN & CO., 29 and 30, Bedford Street, Covent Garden, 
London, W.C, ; and 22, Bond Street, New York. 


Now ready, price 7s. 6d., the First Number of 


THE JOURNAL OF PHYSIOLOGY. 

EDITED 
(With the co-operation in England of Prof. A. Gamcer, F.R.S., of Man- 
chester; Prof. W. RuTuerrorp, F.R.S., of Edinburgh; Prof. J. B. 
SanDERSON, F.R S., of London ; in America of Prof. H. P. Bow- 

pitcn, of Boston ; Prof. H. . Martin, of Baltimore) by 
DR. MICHAEL pati F.R.S., 
Of Trinity College, Cambridge. 
VOL. I. NO. I. PRICE 7s. 6d. 
ConTENTs. 


PrigsTLEy, J.—An Account of the Anatomy and Physiology of Batrachian 
Lymph- Hearts (mainly Bibliographical). 

PriesTLey, J.—C Contributions to the Physiology of Batrachian Lymph- 
Hearts. (PI. I.) 

Gamceg, A,, and J. Prizsttey.—Concerning the Effects of _the Heart of 
Alternate Stimulation of the Vagi. 

Trotrer, Coutrs.—Note on “ Fechner’s Law. 

Srir Ling, W. —On Hyperplasia of the Fees Tissue of the Lungs. 
(Pl. II 

LANGLEY, J. N.—Some Remarks on the Formation of Ferment in the Sub- 
maxillary Gland of the Rabbit. 

RINGER, SYDNEY, and W. Murrevti.—Concerning the Effects on Frogs of 
Arrest of the Circulation, and an Explanation of the Action of Potash 
Salts on the Animal Body. 

LANGLEY, J. N.—On the Physiology of the Salivary Secretion. 
3owp1TcH, H. P.—Does the Apex of the Heart Contract Automatically ? 

List of Titles of Books and -apers of Physiological Interest, published 
since December 31, 1877. 

Messrs, MACMILLAN & CO., 29 and 30, Bedford Street, Covent Garden, 

London, W.C. ; and 22, Bond Street, New York. 


THE BEST FARMERS’ NEWSPAPER, 
THE CHAMBER OF 
AGRICULTURE JOURNAL 


AND FARMERS’ CHRONICLE, 
Edited by Joun ALGERNoN CLARKg, Secretary to the Central Chamber 
of Agriculture, 


attention to. the diseussiens and proceedings of the Chambers 
of Agriculture of Great Britain (which now number upwards of 18,000 
members), besides giving original papers on practical farming, and a mass of 
intelligence of to the agriculturist. 
this 


morning. Price re or prepaid, 155. a year a a 
Published by W. PICKERING, 21, Arundel Street, Sorand. W.C. 


THE “HANSA,” 

Published since 1864, in Hamburg, is the only independent professional 
paper in Germany, dedicated exclusively to Maritime Objects. Essays, 
Critiques, Reviews, Reports, Advertisements. Strict eye kept upon the deve- 
lopment of Maritime Affairs in every respect. Every second Sunday one 
Number in 4to at least; frequent supplements and drawings. Subscription 
at any time; preceding numbers of the year furnished subsequently. Price 
12s. for twelve months. Advertisements 4d. a line, widely spread by this 
Otic ; considerable abatement for 3, 6, 12 months’ insertion. Business 

ice: Aug. Meyer and Dieckmann, Hamburg, Alterwall, 28. Edited by 

. V. FREEDEN, M.R., Hamburg, Alexander Street, 8. 


“ That excellent periodical Toz GarpEn.”—Professor Owen. 
THE GARDEN: A Weekly Illustrated 


ournal of eoting | in all i its Branches. Founded and Conducted b 
v ROBINSON, F.L.S., Author of “ Alpine Flowers for English 
Gardens, ” 

A Coloured Plate is now issued with every number of The Garden. 

“*Mr. Robinson’s valuable and elegant weekly.”—Saturday Review 
Aug. roth, 1872. 

The following are some of the subjects regularly treated of in its pages — 

The Flower Garden. Hardy Flowers, 

Landscape Gardening. Town Gardens. 

The Fruit Garden. The Conservatory. 

Garden Structures. Public Gardens. 

Room and Window Gardens. The Greenhouse and Stove. 
Notes and Questions. The Household. 

Market Gardening. The Wild Garden. 

Trees and Shrubs. The Kitchen Garden. 

Professor Asa GRay says: ‘‘ It seems admirably adapted to the wants and 
tastes of gentlemen who are interested in rural affairs. By such we hear it 
highly spoken of; and we think we do a favour to those of that class who 
know it not as yet, by calling attention to it.” 

Price 6d. Weekly. Specimen Copy, Post-free, 64d. 

Terms of Subscriptien.—Sent direct*from the Office in London, post free, 
go in advance—For One Year, 26s. 5 Half a Year, 14s. ; Quarter of a 

ear, 7s. Address all letters concerning Subscriptions to—The Publisher ot 
The Garden, 37, Southampton Street, Covent Garden, London, W.C. 


THE TELEGRAPHIC JOURNAL 


ELECTRICAL REVIEW. 


Published on the xst ard rsth of the month, price Subscription 
Annum, post free in Great 


CoNTENTs FoR MARCH x. 


1.—Telegraphic Communications with the Cape and Bermuda. 
2. ae ne for Recording Electric Telegraph Signals. (Illus- 
trate 
3-—On Stratified Discharges from a Condenser of Large Capacity. 
4-—Hasler’s Electric Water-Level Indicator. (Illustrated.) 
pa the Interpretation of some Experiments (of Faraday’s) relating to 
= oe Effect produced by the Rotation of a Magnet on its 


Patents, Correspondence, &c, 
7-—Proceedings of Societies. 
8.—General Science Columns. 
9.—City Notes. 
London: HAUGHTON & CO., 10, Paternoster Row, 
To whom also Communications for the Editor may be sent. 


NORTH BRITISH AGRICULTURIST, 

Is the only Agricultural Journal in Scotland, and ot Goon extensively 
the te Counties of 


The AGRICULTURIST has also a very considerable circulation on the 
Continent of Europe, America, Australia, and the Colonies, 

The AGRICULTURIST is published every Wednesday afternoon in 
time for the Evening Mails, and contains Reports of all the principal Batch 
and Irish Markets of the week, besides telegraphic reports ef those held on 
Vet dited by one of the leading V 

¢ Veterinary Department ise one eterinarians 
in the country, and is invaluable to the breeder and feeder = a guide to the 
rearing of animals, and their treatment when ng under disease. 

Full Reports are given of ~ =e of the Ro aoe Society 
of England, the Royal of e and 
Agricultural Society of Scottish Cha Agriculture, 
the principal Agricultural Aasociations Britain 


relan 
ee addressing themselves to Farmers a better medium does 


ot exist. 
Price Annual payable in advance, 
Post: Orders payab! 
ESTABLISHED 1843. 


In 8vo, price 10s. 6d, 


The GERM THEORY of DISEASE. By 


T. J. MACLAGAN, M.D., Examiner in Practice of Medicine and 
Pathology to the University of Aberdeen. 


“ Places before us in clear and unmistakable terms what is meant by the 
Germ Theory of Disease.” —Lancet. 

**A suggestive book. The profession should be grateful to Dr. 

for showing the actual position of the advocates of the germ theory 
at the present time.”—London Medical Record, 

“‘ A work of a very high order of merit. . . . will have a very great influ- 
ence in forming the opinions of those medical inquirers who have not yet 
any conclusions, We cordially recommend the book to 
all. rusal of it will open up a new train of thought to many persons. 
Itisa op oe that is full of suggestions, and one which all physicians who 
claim to have an opinion on the germ theory are bound to read carefully.— 
Medical Examiner. 

“ An able and exhaustive inquiry.”—Pudlic Health. 

** An excellent monograph.”—Srit. and For. Med.-Chir. Review. 


MACMILLAN & CO., London, 
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ENLARGEMENT 


OF “NATURE.” 


FRoM May 2, the commencement of a new volume, NATURE 
will be enlarged and the price will be raised to 6a. 

This step has been necessitated by the success which has been 
achieved during the period, upwards of eight years, which has 
elapsed since the journal was first started, a success due to the 
generous response which has been made to the endeavours to 
obtain the earliest information on all affairs touching scientific 
progress from all parts of the world. 

The quantity of important matter now received during each 
week from both hemispheres so largely exceeds the space at 
present at the Editor’s disposal, that as an inevitable result the 
publication of valuable new results and interesting information 
is often delayed for a considerable time. 

This large increase is mainly due to the formation of new scien- 
tific societies and associations both in our own and other countries, 
and to the valuable aid afforded us by our subscribers and readers, 
some of them in the more remote and least known spots on the 
earth’s surface. 

The following list of places from which we occasionally re- 
ceive correspondence will give an idea of the manner in which 
NATURE now circulates in regions far outside the range of the 
ordinary newspapers :—Itajahy (South Brazil), Samoa, Borneo, 
Graaf Reinet (South Africa), New Guinea, Johore, Champion Bay 
(Gulf of Siam), Nukus (Amu Delta) Dehra Doon (North-West 
Provinces), Philippine Islands, Willunga (South Australia), 
Puerto Plata (Sto. Domingo), Saigon (Cochin China), Hailer 
Grace (Newfoundland), Manado (Celebes), Pietermaritzburg 
(Natal), Kaffraria, Ohinitahi (New Zealand), Jask (Persian Gulf). 


We might have largely increased this list had we given the 
names of the many other places in India where we have either 
regular or occasional correspondents, besides places in China, 
Japan, remote parts of America, Australia, and New Zealand, 

Nor must we omit to state that from the United States, in 
which NaTuRE circulates more widely than any other English 
journal, we receive early proofs of many of the valuable contri. 
butions to scientific theory, exploration, and practice, the rapidly 
increasing number of which is one of the most remarkable indi. 
cations of scientific progress to be be noted in our time. 

We have, it need scarcely be said, regular Correspondents in 
all the principal countries of Europe, and as our pages testify, our 
reviewers and other contributors are not confined to English men 
of science. We are gratified to state that we are able, when we 
deem it advisable, to be the medium of communication of the 
opinions of the most eminent men of science in Europe and 
America on any important subject attracting general attention, 
Any one looking over the seventeen volumes of NATURE will find 
there as contributors, at one time or other, the most prominent 
names of our time. 

That NATURE has thus been able to attract to her pages 
as-contributors or correspondents, not only the leading scientific 
men of all countries, but many others who quietly cultivate 
science in their leisure hours in the most remote parts of the 
world, and that a love for science is spreading more and more 
appear to the proprietors to indicate that in its new form NATURE 
will prove more attractive and useful, because fuller and more 
varied, than ever. 


Subscriptions :—Yearly, 28s.; Half-Yearly, 14s. 6d.; Three Months, 7s. 6d. 
OFFICE: 29, BEDFORD STREET, STRAND. 


BRYCE M. WRIGHT’S LATEST ARRIVALS. 


MINERALS.—Some magnificent Vivianites and an unique 
specimen of Ludlamite from Cornwall, Langites, Wood- 
wardites, &c. 

FOSSILS.—A very fine specimen of the 7e/cosaurus bollensis 
from Wurtemberg, 6 feet in length. 

POTTERY.—A assortment of Peruvian Pottery from 
the Collection of Sig. de la Quittana (Consul-General). 


Gems and Precious Stones of every description, 


BRYCE M. WRIGHT, F.R.GS., 
90, GREAT RUSSELL STREET, LONDON, W.C. 


HEER’S GEOLOGY OF SWITZERLAND. 


In Two Volumes, 8vo, with a Geologically Coloured Map, 19 full-page Plates 
in Lithography and Chromexylography, and about 372 Woodcuts in the 
Text, price 28s., cloth. 


The PRIMAZ.VAL WORLD of SWITZER- 
LAND. By the Rev. Prof. OSWALD HEER, of the University of 
Zurich. Edited by James Heywoop, M.A., F.R.S. 


«Switzerland forms a magnificent temple of nature, in which we ma’ 
pies in succession the past periods of the world’s history.”"—Hexer, Vol. I. 
‘art I. 


Londen: LONGMANS & CO. 


THE APPLICATIONS AND PROCESSES OF CHEMISTRY IN 
THE USEFUL ARTS. 


In One Volume, medium 8vo, pp. hae 698 Woodcuts, price 42s., 
cloth. 
INDUSTRIAL CHEMISTRY, a Manual 


for Use in Technical Colleges or Schools, also for Manufacturers and 
others, based vpon a ‘Translation (partly by Dr. T. D. Barry) of 
and Hencier’s German Edition of Paven’s Précis de 
Chimie Industrielle.” Edited throughout and 

Chapters on the Chemistry of the M &c, by B. 


London: LONGMANS & CO. 


lemented with 
Ph.D. 


CHANNEL ISLANDS’ 


ZOOLOGICAL STATION, 
ST. HELIER’S, JERSEY. 


Pending erection of the permanent Buildings, 
arrangements have been made for placing private 
rooms with tables and apparatus at the disposal of 
a limited number of Naturalists and Students, with 
every assistance in obtaining subjects for investi- 


gation. 


For terms and further particulars, apply to the 
Hon. Sec. MR. W. SAVILLE-KENT, F.LS, 
4, Marine Terrace, St. Helier’s, Jersey. 


Marine Invertebrate and other Specimens stored 
and supplied to Museums and Science Schools, &e. 
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DIARY OF SOCIETIES. 


LONDON 
FRIDAY, Aprit 2. 
QueKeTT Microscoricat Cuvs, at 8.—Variation in Spforgilla fluviatilis : 


J. G. Waller. 
MONDAY, Aprit 23. 

InsTITUTE oF ACTUARIES, at 7.—On the Institute of Actuaries’ Life 
Tables: Prof. Pell, Actuary to the Mutual L fe Association of Austral- 
asia. 

TUESDAY, Aprit 30. 


S C. TISLEY @ Co 
OPTICIANS, 
172, BROMPTON ROAD, SW. 


{Close to South K. ) 


THE PHONEIDOSCOPE, 


CIETY OF ARTs, at 8.—Afri Section; Agr:cultu: Stock i 
An Irstrument for Observing the Colonr-Figures of Liquid Films under the 


in Natal: Dr. P. C. Sutherland. 
INSTITUTION OF CiviIL ENGINEERS, at 8. 


action of Sonorous Vibrations. 


ANTHROPOLOGICAL INsTITUTE, at 8.—On Comp site Portraits, made by | Being a visible demonstration of the Vibratory and Molecular Motion of a 


combining those of Various Persons into a Sngle Resultant Figure: 
Francis Galton, F.R.S.—On_the Origin of the Classificat ry System of 


Relationships used among Primitive People: C. Staniland Wake.—On Pamphlet, &c., in Card 


Devils’ Arrows: A. L. Lewis. 
Gre HAM COLLEGE, at 6.—Astronom’cal Photog: Rev. E. Ledger, 


M.A., F.R.A.S. 
WEDNESDAY, May 1. 
SocreTy oF Arts, at 8.—Reforms in House Corstruction demanded by 
Sanitary Science: Dr. J. Balburn‘e. 
ENTOMOLOGICAL SOCIETY, at 7. 
Royat Microscoricat Society, at 8.—New British Cheyleti: A. D. 


Telephone Plate. 
The PHONEIDOSCOPE, with 3 Discs, Bottle of Solution, Descriptive 
Box, ros. 6a. 
MANUFACTURED AND SOLD WHOLESALE AND RETAIL BY 


S. C. TISLEY & CO., 172, BROMPTON ROAD, LONDON, S.W. 


TELEPHONIC ELECTRICITY. All Materials supplied for experi- 


mental purposes. 


Price Lists of Electrical and Acoustic Apparatus, with Drawings and 


Description of the Harmonograph, Post Free, 2d. 


Michael. 
GresHaM COLLEGE, at 6.—Astronomical Phot-graphy: Rev. E. Ledger, 


M.A., F.R.A.S. 
THURSDAY, May 2 
Roya Soctety, at 8.30. 


LINNEAN Society, at 8. 

CHEMICAL Socrety, at 8.—On the Chemical Aspect of Vegetable Physio- 
logy: Sidney H. Vines. 

GRESHAM COLLEGE, at 6.—Astronom‘cal Phctography: Rev. E. Ledzer, 
M.A., F.R.A.S. 


LIGHTNING CONDUCTORS, 


Experience, accumulated since the time of Benjamin Franklin, proves 
conclusively that a Conductor made of Copper of adequate size is the best 
of all appliances for the om a of every description of building from the 
destructive effects of lightning. 


NEWALL & CO.’S 


PATENT COPPER LIGHTNING CONDUCTOR, 


Is applied to all kinds of Buildings and Shipping in all parts of the world 
with unvarying success, is the most Reliable, most Effective, and Cheapest 
Conductor ever offered to the public. 

It is simple in its application, no insulators being required, and it costs 
only one shilling per foot for the standard size, which is safe in any storm. 
RB. 8. NEWALL & CO., 130, STRAND, W.C. 

36, WATERLOO ROAD, LIVERPOOL, 
68, ANDERSTON QUAY, GLASGOW. 


MANUFACTORY—GATESHEAD-ON-TYNE. 


MOTTERSHEAD AND CO, 


(Standen Paine and F. Baden Benger), 


GENERAL LABORATORY FURNISHERS 


(CHEMICAL AND PHYSICAL), 
Price Lists of Apparatus, es Pure Chemicals, &c., post 


Orders of £2 value and upwards delivered carriage-paid to any 
railway staticn in England or Wales, 


7, EXCHANGE STREET, & 10, HALF MOON STREET, 
MANCHESTER. 


NOW READY, 
SECOND EDITION, 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 
A CATALOGUE OF CHEMICAL APPARATUS : 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE 
Demy 8vo, 480 pp., Illustrated with 1,600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anp SONS, 22, GARRICK STREET, 


HOW & CO”’S COMPLETE MICRO- 
SCOPE, £13 15s. 
HOW POPULAR BINOCULAR 


MICROSCOPE, £12 ras. 
HOW & CO.S STUDENT’S MICRO- 


SC@PE, £5 55. 
HOW & CO.’S MICROSCOPE LAMP. 
ROCK SECTIONS for the MICROSCOPE. 
See How & Co.’s New Catalogue of Microscopes, &c., post free 4d. 
MAGIC LANTERNS and DISSOLVING 
VIEWS. 
HOW & CO’”S NEW LANTERN—The 
KALOPHANERON.” 
HOW CO."S GEOLOGICAL SLIDES 
for the LANTERN. 

See How & Co.’s Catalogue of Lanterns, post free, 6d. 

JAMES HOW AND CO., 
s, ST. BRIDE STREET, LONDON. 


JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER. 


CHEMIGAL APPARATUS AND REAGENTS 


For Lecture and Class Demonstration, Laboratory Instruction, &c. 
SETS OF APPARATUS AND CHEMICALS 
For the various Public Examinations. 

Portable Chemical Cabinets adapted for Private Study. 
Price Lists on Application. 


W. LADD & CO.,, 
Scientific Instrument Manufacturers 


(By Appointment to the Royal Institution of Great Britain.) 

11 & 12, BEAK STREET, REGENT STREET, W. 

LADD’S IMPROVED SELF-CHARGING HOLTZ ELEC- 
TRICAL MACHINE, with 4 te 12 Plates, inclosed in a 
Mahogany and Glass Case, This instrument is immediately 
available in any condition of the atmosphere. 

The above improvements can be apflied to Holtz Machines of 

old form. 

MRS. SPOTTISWOODE’S POCKET POLARISING APPA. 
RATUS, complete in Case, post free 37. 85. 6d. 

CRYSTALS, showing Axis, Dichroism, &c., mounted for above, 
in similar case, 


Philosophical Apparatus of every Description. 
Tllustrated Catalogue, Sixpence. 
THIN GLASS FOR MICROSCOPIC 


MOUNTING of best quality. Circles, 3s. 6d. per ounce; Squares, 
2s. od.; post free 2d. extra; also other Mounting Materials and Objects 


LONDON, W.C. 


pe for mounting.—CHAS. PETIT, 151, High Street, Stoke 
Newington, N. 
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PRELIMINARY NOTICE. 


THE BEST COLLECTION OF 


BRITISH 


SHELLS 


Ever brought together, comprising many thousands of the very Choicest obtainable Specimens, in appropriate Cases, is 
"lew for Sale owing to the Death of its former Owner, 


PRICE £750. 
Facilities for payment given to Public Institutions. No List exists, but the Collection is in absolute order, 


BERNARD QUARITCH, 15 Piccadilly, London. 


In a few days will be published, post 8vo, 15s. 


AN ELEMENTARY COURSE OF 
BOTANY, Structural, and Systematic. By Prof. 
ARTHUR HENFREY, F.R.S., L.S., &c. Illustrated by upwards of 
600 Woodcuts. Third Edition, by Maxwett T. Masters, M.D., 
F.R.S., L.S., &c., Examiner in Botany to the University of London. 


JOHN VAN VOORST, Paternoster Row, E.C. 


MICROSCOPES, OBJECTIVES, &c. 


CENTENNIAL EXHIBITION, PHILADELPHIA, U.S.A, 


The Medal and Highest Award has been given for Design, 
Construction, Optical Excellence, and Moderation in Price, to 
HENRY CROUCH, 

66, BARBICAN, LONDON, 


Illustrated 


RUPTURES.—BY ROYAL LETTERS PATENT. 


WHITE’S MOC-MAIN LEVER TRUSS 
2 is allowed by upwards of 500 Medical Men to be the most effec- 
Ss tive invention in the curative treatment of Hernia. The use of 
>», Steel spring, so often hurtful in its effects, is here avoided ; a 
") soft bandage being worn round the body, while the requisite 
eaerrs is supplied by the MOC-MAIN PAD and 
/ PATE LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep. A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 

2 inches below the hips, being sent to the Manufacturer, 


JOHN WHITE, 228, PICCADILLY, 


Price of a Single Truss, 16s., 21s., 26s. 6¢., and 31s. 6d. 
jouble ,, 3158. 6d., 425., and 525. 
= Umbilical’, 42s. and 52s. 6d. 
Post Office Orders to be made payable to John White, Post Office Piccadilly. 


ELASTIC STOCKINGS, KNEE-CAPS, 
for and all 4 Swelling of Legs, 
an ordinary stocking.” Price 4s. 6d toe, ani cach, 


JOHN WHITE, Manufacturer, 228, Piccadilly, London. 
SOUN D and MUSIC: a Non-Mathemati- 
reatise on ical Constitution of Musical Sounds and Har- 
Gut Acoustical Discoveries of Pot, 
MACMILLAN anp CO., LONDON. 


In 8vo, price 215., Illustrated. 


CHEMISTRY. 


By H. E. ROSCOE, F.R.S,, 


AND 
C. SCHORLEMMER, F.R.S., 


Professors of Chemistry in Owens College, Manchester. 


Vol. I. The Non-Metallic Elements. With 
numerous Illustrations and Portrait of Dalton. 
[ Vol. LT. in the Press. 


“We are struck with the number and the excellence of 
the illustrations, which in clearness and minute accuracy 
may be considered unrivalled. These merits belong not 
merely to the figures representing apparatus as employed in 
the laboratory, but to those explanatory of manufacturing 
plant on a large scale. . . . Itis not too much to say... 
that the work may claim a place along with, and comple- 
mentary of, the great systematic productions of Watts 
and of Gmelin, with the additional recommendation of 
being brought down to the most recent state of the 
science. . . . important feature—is that the work 
recognises no gulf between theory and practice, and deals 
with the chemistry of the factory as well as with the more 
refined operations of the laboratory. How great a boon 
this must prove to the student, and ultimately to the 
manufacturer and the nation, does not require to be 
further shown.”—Chemical News. 

“Tt appears to us to be by far the most useful syste- 
matic work on chemistry which has appeared since the 
publication of Graham’s ‘ Elements of Chemistry.’ The 
clearness of its style, the fulness of its information, the 
judgment which its authors have used in the arrangement 
of their facts, no less than its general accuracy, entitle 
this beautiful volume to the first place among the English 
text-books on chemistry.” —Manchester Courier. 


MACMILLAN AND CO., LONDON. 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigerator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


JUST READY, IN $vo, PRICE 1s. 


ON MEDICAL EDUCATION AT CAMBRIDGE. 


By DR. MICHAEL FOSTER, F.R.S., 
Trinity Prelector in Physiology. 
MACMILLAN & CO., LONDON. 
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THIS DAY, 8vo, PRICE 12s. 


MR. A. R. WALLACE’S NEW BOOK. 


TROPICAL NATURE; 


AND OTHER ESSAYS. 


BY 


ALFRED RUSSEL WALLACE, 


Author of “ The Malay Archipelago,” &c. 


MACMILLAN AND CO., LONDON. 


JUST PUBLISHED, PRICE 18s, 


(with numerous Engravings and Maps), 


POPULAR ASTRONOMY. 


BY 


SIMON NEWCOMB, LL.D., 


Professor U.S, Naval Observatory, 


‘¢ The great reputation which the author of this work has merited and enjoys, both in this country and in Europe, is a sufficient 
_ guarantee of its excellence. . . . He has dwelt especially upon those topics which have just now a popular and philosophic 
interest, carefully employing such language and such simple explanations as will be intelligible without laborious study. Technical 
terms have as much as possible been avoided. Such as were employed of necessity, and many that occur elsewhere, have been fully 
explained in a copious glossary at the end of the book. The value of the work is also enhanced by maps of the stellar heavens, with 
numerous diagrams and engravings. Withits abundant aid, the reader cannot fail to derive both pleasure and entertainment from 
the study of what is the most ancient as well as the most elevating and inspiring of all the natural sciences. . . . Prof. Newcomb, 
throughout his whole volume, preserves his well-known character as a writer who, in treating of scientific subjects, fully understands 
the art of bringing them within the range of popular comprehension. Although his book is a valuable addition to scientific 
literature, it is fully calculated to hold the attention of the general reader.” —New York Times. 


MACMILLAN AND CO., LONDON. 
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NEW LABORATORY APPARATUS 


DESIGNED AND MANUFACTURED BY 


THOS. FLETCHER, 


MUSEUM STREET, WARRINGTON. 
Complete List on Application. 


LOW TEMPERATURE BURNER—Fig. 7. 


This Burner gives a complete range of temperatures from a gentle current of warm air, to a 
clear red heat, and is perfectly under control. It is equally well adapted for drying, evaporating, 
boiling, and general purposes, For very low temperatures the ring must be lighted through the 
opening B. For boiling, &c., the light must be applied on the surface of the gauze, thereby 
providing a large body of biue flame, which can be urged by the blast-pipe c. 


Price, as Fig. 7, 78, 6d., or without the blast-pipe c, price 6s, 
THIS ‘Is ONE OF THE MOST GENERALLY USEFUL BURNERS, AND STANDS HARD, DIRTY 


WORK WITHOUT INJURY. THE GAUZE, IF CHOKED UP WITH DIRT, CAN BE REPLACED IN 
A FEW SECONDS, 


MELTING ARRANGEMENT—Fig. 8. 


For obtaining Ingots of Gold, Silver, &c., rapidly without the use of a furnace. Reference to 
Engraving :—A, Crucible of moulded carbon supported in position by an iron slide plate. c, 
Ingot mould, »p, Clamp holding crucible and ingot mould in position, and swivelling on the 
cast-iron stand, B, ‘The metal to be melted is placed in the crucible, A, and the flame of a 
blowpipe is directed on it until it is perfectly fused. The waste heat serves to make the ingot 
mould hot, and the whole is tilted over by means of the upright handle at the back of the 
mould, A sound ingot may be obtained at any time in about two minutes, The Plate Moulds 
are made in two sizes, to cast 14 oz. or 3 oz. ingots. Price, either size, 8g, 6d; Wire moulds, 
price 9s, Wire and Plate to fit same stand, 15s, Extra crucibles without slides, 2s, 6d. per 
doz, ; with slides, 7d, each. 


Fic. 8. 


NEW PATTERN.— An extra large size plate mould is now made to cast ingots of gold or silver up to 8 oz. weight. 
Price 14g, 6d, Crucibles, 4g. 6d, per doz. This requires a special blowpipe, similar to Fig. 8a, without tap, price 5s., and 
a $ clear bore gas supply pipe and tap. Fig. 8a, ordinary pattern, will of work this large size satisfactorily. This size will 
melt and pour 8 oz. I 


-carat gold in three minutes from the time the gas is lighted. 


Fic, 8b, Fic. 8c, 
BLOWPIPE—Fig. 8a, specially designed for use with the smaller ingot mould, The air jet is }-in, bore, and requires a 
supply from a foot blower. Price 7s. 


Figs. 8b, 8c.—Modified forms of the above for use in the hand for small brazing work. Price 7g, Either of the abov 
without taps, 4s, 6d. Larger or smaller sizes to order ; same price. 


MOULDED CARBON BLOCKS for supporting work under the blowpipe. Cleanly, perfect non-conductors, and 
everlasting. Price 1g, 6d, each. 


INDIA RUBBER TUBING, smooth inside (without wire). Thick rubber, ;'5 bore, 5d. per foot ; $, 6d.; x's» 64d, 
(Zo be continued.) 


THOS. FLETCHER, MUSEUM STREET, WARRINGTON. 


Printed by R. Cray, Soxs, anp Taytor, at 7 and 8, Bread Street Hill, Queen Victoria Street, in the City of Tondon, and published by 
MACMILLAN ANb Co., at the Office, 29 and 30, Bedford Street, Covent Garden.—T'Hukspay, April 25, 1878. 
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